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ABSTRACT 


Lateral-directional  handling  qualities  for  Class  IV  airplanes  in  Flight 
Phase  Category  A  were  investigated  in  the  USAF/CAL  variable  stability 
NT-33A  airplane.  The  primary  purpose  was  to  extend  the  data  base  for  roll- 
sideslip  coupling  requirements  specified  by  MIL-F-8785B(ASG)  for  this  Class 
of  airplanes.  Other  purposes  included  evaluation  of  the  minimum  Dutch  roll 
frequency  and  damping  requirements  of  MIL-F-8785B(ASG)  for  Class  IV  air¬ 
planes  in  Flight  Phase  Category  A  and  an  investigation  of  the  applicability  of 
MIL-F-83300  roll-sideslip  requirements  to  airplanes  in  high  speed  flight 
conditions.  Maneuvering  tasks  representative  of  the  fighter  mission  and  a 
precision  bank  angle  tracking  task  were  performed  for  evaluation.  Eval¬ 
uations  were  conducted  at  three  Dutch  roll  frequencies,  three  roll-to- 
sideslip  ratios  and  at  values  of  Dutch  roll  damping  on  either  side  of  the  MIL- 
F -8785B(ASG)  boundary.  Satisfactory  flying  qualities  were  not  obtained  for 
any  of  the  low  Dutch  roll  frequency  1. 0  rad/sec)  configurations  inves¬ 

tigated  in  this  experiment.  The  Dutch  roll  damping  requirements  were  found 
to  be  adequate,  especially  when  the  additional  increment  of  damping  as  a 
function  of  Dutch  roll  frequency  and  roll-to-sideslip  ratio  is  added.  The  roll- 
sideslip  coupling  requirements  in  terms  of  sideslip  excursions  were  found 
to  be  conservative,  especially  at  low  to  moderate  values  of  roll-to-sideslip 
ratio.  For  the  configurations  evaluated,  roll  rate  oscillations  were  quite 
small,  even  when  sideslip  excursions  exceeded  the  specified  limits,  therefore 
the  validity  of  the  roll  rate  oscillations  criteria  boundariec  was  not  sufficiently 
evaluated.  The  roll-sideslip  coupling  requirements  of  MIL-F-83300  were 
found  to  be  generally  not  applicable  to  Class  IV  airplanes  in  Flight  Phase 
Category  A  and  high  speed  flight.  Volume  1  of  this  report  contains  the  body 
of  the  text;  Volume  II  contains  the  appendices. 
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Appendix  I 

LATERAL- D IRECTIQNAL  EQUATIONS  OF  MOTION 


The  lateral-directional  equations  are  written  in  Laplace  notation 
for  a  set  of  body  axes  using  the  following  basic  assumptions : 

•  The  airplane  is  a  rigid  body. 

•  The  mass  of  the  airplane  does  not  change  during  the  period  of 
dynamic  analysis. 

•  The  airplane'  is  initially  in  unaccelerated  flight  and  maintains 
constant  altitude. 

•  The  earth  is  considered  to  be  a  flat,  inertial,  nonrotating, 
space  fixed  body. 

•  The  air  mass  is  nonaccelerating. 

•  The  plane  is  considered  to  be  a  plane  of  symmetry. 

•  The  perturbations  from  the  equilibrium  or  steady  state 
condition  are  small  enough  that  the  products  a.;l  squares  of  the 
variations  are  small  in  comparison  with  the  variations  themselves 
and  can  be  neglected.  Also,  the  perturbation  angles  are  small 
enough  that  the  sines  of  these  angles  may  be  set  equal  to  the 
angles  and  the  cosines  equal  to  one.  Products  of  these  angles 
are  also  negligibly  small. 

•  In  the  steady  flight  condition,  the  airplane  is  in  wings  level, 
symmetric  flight  with  no  angular  velocity. 

•  The  elevators  and  ailerons  are  symmetrically  located  with 
respect  to  the  x~<Z  plane  and  the  rudder  is  located  parallel  to 
the  plane.  r 

•  The  control  surfaces  are  movable  rigid  components  attached  to  a 
rigid  body. 

•  The  airflow  around  the  airplane  is  quasisteady. 

•  The  initial  pitch  angle  is  zero. 


1 


The  lateral-directional  equations  using  primed  derivatives  are  as 
follows.: 

(.Vs)/3t(Yr-l)r  0  4  'ys«  S»s  ■  \pSer 

*  Lr  *[L'f  s-~2)0  ~  -t-'gK  SA s  -  L'g^  SKP  (1-1) 

Hrf  *K  -  *y  s  <P  -  - H'Sks  *„  -  NS„  s*r 


In  matrix  form: 


Vs 

v< 

fi 

/4S 

'\p 

L'r 

L'fssz 

r 

-L’s 

dAS 

/a 

N'f- s 

a£s 

-N'g 

aAS 

The  characteristic  equation  can  then  be  written  as: 


W  -  s<-  [Y,  *■  *y]  =’  *  j/y  •<. 

2(^r‘,)(^Jp^/s'^/g  ^p)*(Yp+&0)(Lp -Lr Mg)  -  5 


Using  Cramer's  rule.,  the  0  ,  f  and  ^transfer  functions  can  be 
written  as  follows: 


For  an  aileron  stick  input: 


**»  [Vr-H-L'rY,] J 


d-4) 
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which  can  be  written  as 


where  Aa  «  jj- 
*sas 


^  5  *fa.  ~V  ~Nks  Lfi  f]J 


which  can  be  written  as: 


Ar,„  (5*r^)(s*^rs^ 

(*  +  Tr)(s  f  y~)  (s^  2W  5  + 


where 


*  A^s- 


(1-6) 


d-7) 


For  /Vf 

O/t 


where 


=  0.,  the  following  equation  applied: 
r  ArS*s  (<S2+2#ru>r,  S+  «VZ) 


(1-8) 
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■fi  1 


*ai 


iaii  Yg«  s'5*[i*«  W?***)*"***.  K*^)]5* 

*[*%.  (v-^fy^HYr'K]*^  ((*f  **.K 


+  (nI  /*'J--L's  N’l) 

l  as  y  zAS  r  VJ 


d-9) 


which  can  be  written  as: 
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K  l 

f  1  \ 

s^rTl 
i  Pi) 

l  (>’**£*/,***>/> 

sA s  "  "j 

l  T.) 

ist%) 

l(s! 

z+  ZZdoJd  s  *  «>dz) 

Ci— 10) 


where 


Aa  =  Yx 

\  *** 


For  =0,  the  following  equation  applied 


.  *AtJ''Zi'Z*6a>A3*'i') 

S*s  (*  *  t%)  (s  *  At  )(s***Kc*it't+,JJ) 


a 


(1-11) 


where : 


If  it  is  further  assumed  that  the  spiral  root  is  at  the  origin  and 


that  Yp  x  Yr^oco^  ^ vJ,  L*r-y  -  Lj  »  the  sideslip  per  aileron  input 

transfer  function  can  be  written  as : 


1_ 


when  /if  =  0 

OfiS 


(*  “It  **  *£ ) 


(1-12) 


fi 


(•>+4-)(/'*$i‘t/*+aii) 


(1-13) 
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The  ratio  of  can  be  obtained  by  dividing  the  Equation  1-4  by 
Equation  1-9.  For  =  0  311(1  ' 

$  +  (^r~  %3 


*  "  “»K-A-  H]  *+<(£) 


For  Yr*  Yp#  0  and  for  equations  referenced  to  body  axes  with  <*0  =  o 

=  £r*-(l'/S  +  LT  fa) 

j6 


•*V-4f 


From  equation  1-4 


j t  *  J-  *  ^5 

S*s  S*s  ('s'h £)(* +£)(**+*£  *k*+*J) 


(1-14) 


(1-15) 


(1-16) 


where :  /f 


>75 


For  the  spiral  root  at  the  origin,  the  above  equation  becomes: 

jl .  n  171 

Cn 


IOj  iOj 


Thus  the  steady-state  roll  rate  per  aileron  stick  input  becomes: 
*m  ”  *  &]& 


(1-18) 


The  following  relationships  can  be  written  from  the  0(s)/s/ls(s)  transfer  ' 


function: 


4 -  7^  (44 - 4 4)*  l  %  <-( yr-’)  4  ] 

~  J* 


'oAs  , 
#* 


*  L'o  **  t  ^  £  ] 

<MS 


fc, 


"'V'uCr'  ~"r~*  '\^rr 


(1-19) 

(1-20) 
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.  --^-tl >r.-  j*.'.J:  2.:  ii,  J-i'A  ,'•*. 


In  this  experiment,  for  a  given  configuration;  i.e.,  a  set 

of  stability  derivatives,  the  control  derivatives  Ms  and  Z,<  were 
varied  to  change  the  numerator  zeros  in  the  transfer  function  thus : 


=  C !  +  4  HjLte_  a7td  u>j  *  e  +&?& 

1  L  l'  r  9  3  H  ji  -f 

0  Ac  VAS 


(1-21) 


where  the  constants  are  determined  by  the  stability  derivatives  with  the  major 


contributions  shown  below  for  Yr~Y-,~0  : 

°*s 


Ci*  "rfa  +"A 


C3  ~  _A/r  ~  fa 


4z  ~  ^/3  fa 


*y  ~ 


(1-22) 


from  Equation  1-3  for  Yf,~Yr~<%o~0 

W  f'<sK  +  lp) 

r  'p]  -t'fA fr)  Mp)  -  y  /J  s 

*  t(4*r-<4) 


(1-23) 


Carrying  out  the  multiplication  in  the  denominator  of  Equation  1-5. 


m  *  j  +  [4 '  4  **$%]  *'*  li  4  *  (ts  +  %)+\ 

*  z{%  (^f^)  **(%  %,)*!/ 


(1-24) 
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Since  and  ^  are  generally  much  smaller  in  magnitude  than  ~ 
S  n 

and  o)^  ,  the  following  assumptions  can  be  made: 


and 


SL  »?l  +  z(-L  -L)  t 

%  %  U  ?*)d  d 


Thus 


\k* 'k*’*&caA 


% 


i?  ^ 


fti) 


•s 


(1-25) 


Equating  the  coefficients  of  the  terms  of  Equations  1-23  and  1-25 


4  *  4  4-  4  <  *  %  (4  ^ '  4 


(1-26) 


-  Lp  *  Z/3  (^p  -  -y-) 


y>  f 


$ 


4 4-  4 4  *  £  *4 

y-  i^/5  ~  lT  W/A  ) 

X&  (t'r  ^P  ~Zp  ^ r )  '  lf  ^6  +  Z/6  (^f  "  $) 


(1-27) 


(1-28) 


Z^dUJd  ~  ~ /S  ”  ^  ^  ~  ^ 


*  %  *X 


(1-29) 
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Substituting  Equations  1-27  and  1-28  into  1-29, 
appropriate  crossmultiplication  and  neglecting  multiples 
Equation  1-29  reduces  to: 

Z^=~^'Nr~^  [N-P~y) 

P 


carrying  the 
of  small  derivatives 

(1-30) 


Subtracting  Equation  1-30  from  1-20 


Lfi  + 


NSi 


'AS 


L's 


(1-31) 


AS 


In  view  of  the  pilot  comments  for  the  low-  Dutch  roll  frequency 
configurations  concerning  the  large  magnitude  sideslips  excited  with  an 
aileron  input,  it  was  of  interest  to  briefly  investigate  the  contribution 
of  the  spiral  and  roll  modes  to  the  total  sideslip  response. 


fib) 
%i 


For  a  case  with  complex  zeros  in  the  numerator  of  the  transfer 

and  with  Y<  ^0,  Equation  I -10 

AS 

sideslip  response  to  an  aileron  step  input. 


function  and  with  Yg  ?0,  Equation  1-10,  repeated  below,  describes  the 


/3(s)  _ 

( 

(sz+Z^scJ/gS  +  coJl) 

5(St^ 

+op/) 

(1-10) 


In  the  time  domain,  this  expression  may  be  written,  from  Reference  3, 
for  an  aileron  step  input  as: 


#‘>l 

I 


St£P 


*<b+2se  +aRe  +Cde 


cos 


The  modal  response  coefficients,  C9  ,  and  Cd  ,  and  the  constant  term 
may  be  evaluated  using  partial  fraction  expansion  techniques.  For  config- 


8 


uration  9  with  Hg  =  -0.07  the  following  values  were  obtained  for  the 


- '  - -  - * - - 

coefficients  shown. 

C6  =  12.84  =  Steady  State  Component 
-  -12.63  =  Spiral  Mode  Coefficient 
Cg  =  0.0546  =  Roll  Mode  Coefficient 
<3^  ,  the  Dutch  roll  mode  coefficient,  was  not  evaluated  since  the  total 
sideslip  response  was  already  known  from  computer  generated  time  histories 
and  therefore  the  Dutch  roll  contribution  to  the  ti*«e  history  could  easily  be 
obtained  by  addition..  Figure  1-1,  shows  the  total  sideslip  response  and  the 
coaponents  of  the  response  resulting  from  the  residues  in  the  spiral,  roll 
and  Dutch  roll  modes  as  well  as  the  steady  state  valur*  ?.f  sideslip  for  an 
aileron  step  input. 


From  Figure  1-1  it  appears  that  the  character  of  the  total  sideslip 

response  in  the  first  three  seconds  of  the  transient  responds  is  heavily 

affected  by  both  the  Dutch  roll  mode  and  the  spiral  mode.  The  growth  of 

-7/  i 

sideslip  in  the  spiral  mode  is  shown  on  Figure  1-1  as  C5e.  >  plotted 

to  the  same  scale  as  the  total  f3  response,  and  the  roll  and  Dutch  roll  components 
of  the  {3  response  for  comparison.  From  this  it  is  evident  that  the  pilot  must 

cope  with  large  residues  of  sideslip  in  the  spiral  mode  and  that  the  sideslip 
in  the  spiral  mode  will  continue  long  after  the  Dutch  roll  component  has  suba.'ded. 

The  phasing  of  rudder  inputs  for  turn  coordination,  however,  is  still  determined* 
by  the  phase  of  the  Dutch  roll  component  but  additional  magnitude  is  required 
to  also  remove  the  spiral  mode  sideslip.  Hence,  the  parameter,  ^  ,  still 
maintains  importance  in  the  coordination  problem,  especially  for  lightly  damped 
Dutch  roll  characteristics.  The  spiral  mode,  however,  helps  account  for  the 


APPENDIX  n 

RANDOM-NOISE  TURBULENCE  SIMULATION 


The  mechanization  of  the  random  noise  disturbance  input  system  is 
described  in  Section  II.  Each  of  the  random  noise  signals  were  passed 
through  a  second-order  filter.  The  filters  had  the  frequency  response  shown 
in  Figure  3-1.  The  amplitudes  of  the  uncoi  related  disturbance  signals 
going  to  the  ailerons,  elevator  and  rudder  were  varied  independently  by 
gain  controls  in  the  NT  -33A  safety  cockpit.  Figure  II-2  is  a  time  history  of 
the  three  uncorrelated  signals  before  being  independently  attenuated  by  the 
cockpit  gain  controls.  Figure  3-3  is  a  time  history  of  the  in-flight  control 
surface  deflections  with  the  random  noise  system  turned  on  during  a  sim¬ 
ulation  of  Configuration  8  of  the  investigation  reported  herein.  The  time 
histories  of  Figure  II-3  are  not  purely  random  noise  inputs  since  the  variable 
stability  system  signals  were  also  going  to  each  of  the  control  system  actu¬ 
ators.  However,  during  the  recording  of  Figure  3-3,  the  airplane  was 
trimmed  for  straight  and  level  flight. 
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APPENDIX  III 
DATA  RECORDING 


A  digital  recording  system  and  oscillograph  recording  equipment 
mounted  in  the  variable  stability  airplane  were  used  for  the  acquisition  of 
quantitative  data.  The  following  listed  variables  were  recorded  on  both 
systems. 


i3 

4 

r 

i> 

r 

0 

9 


AS 


PP 

^£5 


4 


4? 


ep 


es 


(air  speedy 


W. 


bank  angle  tracking 
task  error 


In  addition  to  the  variables  listed  above,  q  and  Q!/v  were  recorded  on  the 
oscillograph  only.  Other  variables  or  quantities  peculiar  to  the  variable 
stability  system  were  also  recorded  on  the  oscillograph. 

Pilot  comments  and  ratings  were  recorded  in  flight  by  use  of  tape 
recording  equipment  installed  in  the  variable  stability  airplane.  The  system 
operator /safety  pilot  recorded  the  evaluation  pilot's  selected  value  of  aileron 
and  rudder  control  sensitivities.  The  assigned  pilot  rating  and  turbulence 
rating  given  by  the  evaluation  pilot  were  hand  recorded  for  backup  of  the  tape 
recording  equipment. 

Pilot  ratings  and  comments  are  included  in  Appendix  IV. 


APPENDIX  IV  .  •  . 

CONFIGURATION  IDENTIFICATION  AND  PLIGHT  DATA  TABULATION 

TRANSIENT  RESPONSES  .  ,  ""  ; 

PILOT  COMMENTS.  -  V  ' . 

three  values  fclrbSSh  ^  ^!hree  sections  inaccordance  with  the 

r^lTrequetioy  investigated:  in  this  experiment.  The  first 
^ction,  XV.  1, ^contains  data  pertinent  to  the  low  Dutch  foil. frequericv  fcoh- 

iun”and°hiahnDutch  Mr  ^ ttird  s««°hs.  IV.  E  and  IV.  3,  contain  the  med- 
lupi  and, high  Dutch  roll  frequency  configurations,  respectively  The  roll-/  '  ‘ 

6the^^s|^indicatedatarS^1°WIltWaS  mea®lir^4  fr°hi  actual. 'flight'^ata:/iihlessr 

w  di  ^  Computer  generated  transient  responses  are  presented. 
•1n.  •  5  ig-t  recorded  transient  responses  are  also  presented;  The  edited 

Sutliy ^Sil6win^eTrl8ei?telin  their  Cnti*ety  for  each  configdratioh iixriiri^ 

aiateiy  following  the  transient  responses  for  that  configuration. 

tll.  a.To  simplify  the  presentation  of  .tabular  data, in  this  appendix.,  units  of 
the  various  parameters  will  not  be  presented  on  each  table  A  listina  of 

thelr  U“its  °f  —  »—*  i.  sht^h^oAiJSni^e 


NSas  / L'sas 

~  nondimensional 

PR 

~  pilot  rating 

TR 

~  turbulence  rating 

~  radians  per  second 

i 

^  degrees 

'Pose  j pAV 

"  nondimensional 

&  ft  MAX  t'k 

~  degrees 

IwMhW/tld 

*  nondimensional 

~  degrees/ second^ -inch 

"Ser 

*  degrees/ second^-inch 

“>d 

~  radians  per  second 

** 

~  seconds 

2^  At  seconds 


l^lfiid  "  nondimensional 
~  degrees 


AJ 

seconds”^ 

«'r 

AJ 

seconds”1 

At 

seconds”1 

iN 

At 

seconds”1 

Yr 

At 

radians”1 

At 

radians”1 

Li 

AJ 

seconds  ^ 

4 

At 

seconds”1 

At 

seconds”1 

* 

At 

seconds”1 

* 

A* 

radians  1 
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APPENDIX  IV.  1 


DOW  DUTCH  ROLL  FREQUENCY  CONFIGURATIONS- 

CONFIGURATION  IDENTIFICATION  AND  FLIGHT  DATA  TABULATION 


TRANSIENT  RESPONSES 


PILOT  COMMENTS 


CONFIGURATION  2  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TA3ULATION 


8.5  .  .  B 

4.5  D 

4.5  C 


Pav  LEVEL  1  LEVEL  2 


:p;i30  '  26.6 

0.0  >  13.5 

0.025  6 a. 

0.030  6.3 


INDICATES  DATA  FROM  COMPUTER  GENERATED  TIME  HISTORIES 


LATERAL-DIRECTIONAL  MODAL  PARAMETERS  AND  STABILITY  DERIVATIVES 


lAld 


=  1.20 

"A 

IS 

1.37 

Lfl 

= 

-3.4 

=  0.23 

K 

= 

•0.459 

L'r 

= 

0.9 

=  0.39 

"p 

= 

0.0172 

LP 

= 

•2.S 

=  200 

A. 

V 

=s 

0.0586 

Y/> 

= 

•0.1 

=  1.15 

= 

•0.995 

* 

= 

•1.0 

=  66.8 

— 

0.00343 

•p  (DEG/SEC) 


O 
u i 
Q 


SO 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  2 
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COOGTSGEatA-ISOBB  Z  -PILOT  BATING  S.5-  TSnSSSSITSCCE  1LATD0G  '  B 

•  INITIAL.  QtPBESSOSS  A3G>  GENERAL.  CQMSC3CI5 

fc=3i*l  cssprtssaeni  was  rb*s  ia-aas  gsfeg  tabs  a.  really  bad  caafayrsaaSaa.. 

.JJ5SLSLY  TO. -EKE*  '  ' 

catogih  tS  was  pregy  gpod  su  both  laJcral  aad  dcr  cctiaial  minder.  «-r*— '  .g-yiNfe-vt 

-•  .’Veal  to  be  very  sbw  rerpnrifrTg.  Lcejibafeal  sr£=a  'w  c8ay. 

SELSatlJQM  Op  AILERON!  AND  3CEJ0ER  CONTROL  SH353TETT/IES 

4^  =B5*|/KS*4a.  ^  =  2*.C  ieg/scc^-m. 

I  purposely  fcepc  tic  aileron  scrsitrvxry  Sow  be cause  is  vzs  see  dbe  kind  eS  iggbae  70s  .cA-".*  r— 
werj  sapSd!^  and  rajiJ  maneuvers  resumed  ha  rery  J2rjc  i&sEp  I  £c!:  Eke  I  cecld  eu%  Saie  coesrea  <£Ezrc- 

tSaeaSSy  H  I  d5da*i  really  keep  as  it.  Primarily  tbe  ailrroa  selectlam  regrczed  tbe  £acr  tbar  £1  was  a>-^ 

I  «arL!  msseejty-vr  rapSCy  so  keeping  seusisixiries  tow  was  compatible  wHiibas.  anige-y.  ir'sjt^nd  aff  «■ — J 
z*-eiirrz  a  lor  a  redder  to  cantor!  toe  large  sideslip  2^!t  that  I  was  getor-g  50 1  started  art  getting  larger  rudder  farces 
*??  1?fts  ®'S*  2  easily  cverceesrciled  tic  sideslip  wito  toe  rodder.  So.  I  came  back  down  os  tbe  rudder  sen¬ 
sitivities.  The  fipeces  toas  I  cause  up  wjto  really  weren*y  be ary.  bra  they  were  so®  as  EgSs  as  S  woedd  bare  toena. 

1  ccufe  nia  %cs  as  .crp’.anr  that  was  i-a  re gverahSr ..I t£ro*t  threw  gear-  ratio  selection  bere  -■wen.*  *  really  bare  helped  s=e 
much  in  any  direc$5e.a  except  not  to  go  too  high.  So  the  <Bsplrre— ..e-rc  1  e-ded  ■— »  wrto  ww—r  r'-^-r  «"r~e 

smalt  tbe  ceosroSii;.  massy  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Tbe  response  ro  ailerco  ccly  rapes  was  rery  paor.  I  got  a  large  amocsg.cg  sideslip  aad  pretty  close  to 
ro—  eerersal  eo  tbe  roll  rare  ifijolpe!  ba  step  izpcl  ard  bold  it-  I  bad  a  Ire  off  sideslip,  and  I  seas  a  lee  in  tbe 
»6«tK  &ec!»B,  When  I  erred  to  coerdinaie  2nd  Jsss  concentrated  purely  es  tbe  cenrdinaticn  T -could  do  it  fees  rici"j 
I  ceded  (9  ererc'oserolUrg  tbe  Jideslb-  Tbe  airplane  «5da*l  secs  to  be  oscillatory  and  tbe  Dutch  roll  characteristics 
sbscdtrbereU  damped.  I  sever  really  foend  myself  is  a'  large  osciliataea.  Maneuvering  ccor£natiaa  ge--igi~r^« 
yesr  stringent  and  yes  really  couldn't  manesrer  tbe  airplane  rery  rapidly  bccassc.1  personally  could  era  keep  sp 
«is2a  tbe  sideslip  disturba aces  that  I  »as  oise.-rbj.  Wbes  I  tried  to  araraesrer  tbe  airplane  ritbod  ccoestzaEag 
prrely  or  tbe  sideslip  I  vas  barirg  a  problem  srirb  ccrarolbaliqr. 

3AIJK  AUGLS  COlfTHOLLAHIUTY 

Ability  to  aebiere  a  bank  angle  was  good  only  if  yem  got  it  rery  slowly.  Ton  can’t  fly  airplane 
aggressrrcly. 

HnADDvG  COJSTBOL.EA3I1ITY 

Acbierirg  a.beajSng  is  diEicdt  because  of  tbe  sior  directiocal  response  and  a  large  asocst  cf  sideslip 
that  resells  Iron  an  aileron  or  rodder  input- 

3ASK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  reasonable  bn  only  because  I  could  only  go  at  it  rery,  rery  slowly.  In  other  words,  I 
couldn't  do  tbe  bank  angle  tracking  task  very  aggressively.  I  had  to  take  it  very  easy.  And  going  rery  easily  the  bank 
angle  was  not  oscillatory  at  all  so  I  could  stop  tbe  needle  where  I  wanted  to  bn  I  generated  sideslip  which  really  didn't 
show  up  rery  much  in  the  roll  rate  so  that  bank  angle  tracking  task  performance  probably  wasn't  too  bad.  The  prob¬ 
lems  ancocntered  with  sideslip  and  the  fact  that  I  had  to  devote  a  fair  amount  of  my  attention  to  sideslip  control 
detracted  from  my  ability  to  follow  the  needle  in  bask  angle  very  well. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  response  to  disturbance  inputs,  surprisingly  enough,  was  not  very  significant.  The  sideslip  and 
the  roll  rate  generating  by  the  disturbance  inputs  were  slow  and  didn't  even  begin  to  compare  with,  in  sideslip  at  least, 
those  generated  with  the  aileron  inputs. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  did  not  degrade  lateral-directional.  They  w-ere  good. 

SUITABILITY  OF  THE  AIRPLANE  CHAP-ACTERISTICS  FOR  THE  FIGHTER  MISSION 

These  characteristics  are  not  suitable  in  my  estimation  for  the  fighter  mission.  Particularly  in  the  air- 
to-air-  role  you've  got  such  large  sideslip  generated  that  it's  doubtful  to  me  that  you  could  fly  the  airplane  at  all  in 
an  air-to-air  fight.  Air-to-ground  similar  comments.  The  sideslip  generation  is  just  so  great  that  I  doubt  if  you 
would  hit  anything. 

GOOD  FEATURES 

The  only  good  features  I  can  think  of  is  the  Dutch  roll  characteristics.  It  was  well  damped  so  that  you 
don't  have  a  big  oscillation  along  with  all  this  other  problems  that  you've  got. 
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CwJECSBOKABLE  FEATEaSS 

Tibe  pziimazy  cecs  ttol  I  Bare  Sets  ina-piiarTgiig  abort  all  ate sg.  tS*  ttqe  amaart  eff  a&oe  yaw  du»  as 
aSrrso  rrprrr.  the  star  gregtaaeal  gesgocsc  sad  raj*  eaaSgEiy  »  cccrdr-utT-r  doe  asrpSzu*  wEdbsu a  o«  a jmrrygfr-Nj- 

SffSCaAE-ffELOTBaO  TSCSSSH23SS 

Tenure  gse  to  spend  msec.  goarib  tame  3*Vffcj  t 2*  aifritiy  to  rtt?  Es  osier  eeesroL  Rerliy  art 

psssihSie  to  tas<e  cgatroS  eff  t££s  feet  to  keep  sufeslsp  nmflez  cocsrrL 

paasAar  asascss  for  ■she  pilot  ratdbg 


Tihere  a  oo  dbeue  ca  my  s=dsd  £2:  yeo  caused  pedom  the  Gg^zer  messsea.  or  as  Zezst  Store  20  zdt^szte 
pezSasmzai oft.  Tbe  dtSciaacte*  cerszEu2y*  reotsre  Eragreweracus.  Tto  ieGcseectes  are  cersassly  raatjrr.  It's  more  tSaa 
i=*s  conssdenSae  pelted  cempessaiasia  reotsred  to  cortroa  Sere  became  yoe  really  tore  to  sscy  as  Es  and  yews  Bare  to 
atoms  ahasrficia  year  cask  to  jsmg  Eo  tSaere  to  ggbd  t£e  saiesEg.  Ttsrfez5es.se.  sec  ssxx&  cd  a  prefeless.  reaify  00s 
teo  sig—Scasd  exea  dastsgp  a  Gss5e  r—t^re  e£S»rt  Es  recurred. 


CC5trHH53A1HH5  2  =-.02  PILOT  RATING  4.5  TURBULENCE  EATDiG  9 

EOTEAL  EJ2P3SSS05S  ANO  GEN ERAL  COMMENTS 


Tee  aizgfauc  see— .s  to  to  a  little  less  dsrectiietsaU/  stiff  fer  pe—aps  I  «reH  Hie  ta  feat  I  cao  more 
tfee  cose  cu£:«  easily  and  I  draft  tfesric  it's  jest  Cat  I  tore  selected  HjfeS  redder  forces.  As  a  matter  cd  fact.  I  dado's 
really  play  aroettd  wlii  tfee  rodder  forces  eery  urarb  became  1  fried  tie  oees  Coat  we  started  ore  with. 

ABILITY  TO  THUS 

Ify  ability  to  trim,  laSezaLdirectmual  trim,  it’s  food,  bet  it’s  rot  erdstaadrog.  Bet.  I  bare  ao  trouble 
trimmer;  e?  tie  wisfs  or  keepeug  toe  airplare  trimmed  directiccally.  Mere  trocfele  wirb  toe  kopudajl  trim  tbas  I 
did  with  tbc  lateral  trim,  esatafaiau  that's  not  bad  and  it’s  see  semeshhsg  this's  cSesracsirg  from  my  eralualioa  here. 

SELECTION  OF  AILE30N  AND  RUDDER  CONTROL  SENSITIVITIES 

=  305  deg/set'-ro.  =  -5-5  dtj/st^-b.  _ 

I  bare  race  l;p:  aileroos.  Tie  re's  ao  compromise  that  l‘re  trade  here,  so  other  words  I  barer':  selected 
lighter  or  fcearier  ailercas  thao  what  I  thizk  that  I'd  like  to  tore  porely  as  a  persceal  preference  because  of  some  of 
the  airplane  dynamics.  Ea  other  words  aileron  selection  is  again  based  porely  oa  what  I  world  Hie  and  not.  1  bcliere 
oa  some  peculiar  dynamic  characteristics  of  the  airplane-  If  anything,  I  bare  selected  them  too  Hght  and  I  Hod  that  I 
tend  to  coaple.  1  think.  with  the  Dutch  roll  a  little  bit  and  get  ao  additional  oscillation  superimposed  oa  what  lores  Hie 
a  normal  Perch  roll  became  erety  little  moremem  of  my  hand  shows  up  as  an  aileron  inpci  and  it's  distracting  at 
first,  althocgb  I'm  getting  better  at  it  now.  I  don't  seem  to  be  doing  it  quite  so  bad  as  I  was  before.  3ct  if  anything 
on  the  aileron  gearing  selection,  it's  a  little  high.  Sjw  the  radder  pedals  are  light,  bet  I  find  that  1  seed  that  because 
I  Had  myself  working  the  redder  a  fair  amoent  while  I'm  masecrering  the  airplane  became  sideslip  lor  some  reason 
was  very  easy  to  excite  aad  I'd  find  that  l*d  bare  to  work  ray  feet  a  fair  amoent  to  work  the  sideslip  back  to  the  center. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

When  I  pet  in  an  aileron-only  inpci  without  the  rodder,  the  sideslip  stays  pretty  close  to  zero  for  the 
initial  roll  input  ana  then  takes  off  in  the  adverse  direction.  It  looks  like  to  roe,  if  I  have  to  put  that  in  terras  for  yon, 
if  the  yaw  doe  to  aileron  is  either  zero  or  a  little  bit  pro-verse  followed  by  adverse  yaw  dee  to  roll.  So  that,  initially. 

I  find  that  there's  no  requirement  for  coordination,  however  as  the  airplane  rolls  tp  then  there  seeras  to  be  a  little 
bit  of  an  increase  in  requirement  to  coordinate  the  sideslip.  I  find  it  very  easy  to  overcontrol  the  sidesup  and  force 
it  in  the  opposite  direction.  Looking  at  the  airplane  in  the  steady  torn,  it  looks  like  a  little  redder  is  required  to  keep 
the  sideslip  near  zero,  but  not  very  much  at  all,  as  a  matter  of  fact,  not  enough  to  get  concerned  about.  So  the 
coordination  problem  isn’t  as  easy  as  I  would  like  to  see  and  the  requirement  for  having  to  feed  in  redder  which  looks 
a  little  bit  like  a  function  of  roll  rate,  I  find,  not  the  greatest. 

BANK  ANGLE  CONTROLLABILITY 

As  far  as  my  ability  to  roll  the  airplane  and  stop  at  a  bank  angle,  I  played  it  tp  quite  a  bit  and  *’m  really 
very  good  at  it  as  a  matter  of  fact.  1  can  stop  right  where  I  want  to  in  roll  and  not  really  excite  an  awful  lot  of  Dutch 
roll,  although  if  I  don't  keep  up  with  it  with  my  feet,  then  I  tend  to  gel  the  sideslip  excitations  tn  the  Dutch  roll,  but 
as  far  as  the  roll  and  being  able  to  step  the  airplane  at  a  given  bank  angle,  it's  really  very  good.  As  a  matter  cf 
fact  the  roll  rate  itself  is  very  smooth  and  1  see  very  little  Dutch  roll  superimposed  in  the  roll  characteristics. 


HEADING  CONTROLLABILITY 


So  the  bank  angle  is  r,o  problem,  but  to  coordinate  it  is  a  bit  of  a  problem  and  consequently  rolling  out 
and  stopping  the  thing  right  cp  the  heading,  1  tend  to  get  a  nose  wander  around  the  particular  heading  that  I'm  after. 


SAS3S  XSSGLS  COMMAND  TSACSSOG  TASK 


V£  See  to  say  t3as  S  t’ioagfrg  (fee  perfbumrmce  was  premy  goad  and  S  coc&S  step  tie  rocmSc  rSj&2  where  S 
warned  gsu  dafeV  rczKy  bare  asy  preWir— s  wife  it-  So  E*m  na%  m  a  &tia  bet  c£  a  dHJemma  bent.  1  £=»S  feas  my  tasJk 
argSe  ccctrofl  Es  xery  gmd.  I  tfrfrag  £r»m  wbzs  EVe  'ices,  East  cry  sa&sEp  eecSrcS  Es  see  yZ-*-  jo  gsed  aid  rfra-Vt  m^-a- 
t*  gSrrrg  me  pmfrlr— -j  as  tie  gar  inf!,.  Ef  E  try  ‘to  £5y  the  wiihais  geerfe-tatr-g  a.;aIE;.-,tSbe  ssdssEEp  really  gets 

ecs  c4  ftard.  Kcc  feat  Et*s  dargerian s  or  aryfeerg.  El’s  jms  tbas  Et*s  fart:  and  fcr tSa  -  tie  reie  Ex  gaeorEsg  a-d  forth 
sofSeSemly  trsqS  that  S  dan's  belarrc  S  cor.Sd  Ess  tie  targes xery  well  wife  &i«.  Ef  I  cosrfsrate  exerafor  eSe  rayed 
sasearers  and  ceaccccue  00  it  a  Essie  fees,  S  seers  to  be  abSe  to  Seep  the^sbSesEp  osEse  sraH. 


aSSPIBiSS  IO  EJSSTE32AXCS  EJECTS 

"Ere  airplane  Es  cnefaSrrabJy  srore  drSEerEs  to  fly  Es  tmbeSeree  or  Ea  fee  rardtms  -A» -«-#••  rsy.-^  tS  su 

wrfescss  ard  feis  Es  parttcaSariy,  ccsEcirab&r,  Ea  fee  greet  Emai  respatse.  JE  fEad  fezs  orfrr  a  b£s  cS  is desEp  <m  eacisef 
drrrrg  fee  ferb.r.Vrrge,  zed  a  reorsremesS  £jsr  gem—g  fcco  fee  Ssep  wife  fee  redder  to  take  fee  sadesEp  ors. 

JjOMCHTEHENAL  CHA3ACTE3ISTEC5 


E  asfeted  aasfeer  fes-y  ea  trackEsg,  Etfs  fee  fir.  *  ferae  E  feeds  EVe  sees  aa  airpbtae  where  E  bare  a 
teggitsdmaB-EarsraB  frcsooeacy  tssEs— a.trb  where  fee  SscyEsafeazE  Es  pretty  fast  ard  Ef  aeyfeEry.  S  read  to  beb&fte  abed 
fee  target!,  while  ea  fee  EateraL  fee  aErpEare  tends  to  Sard  ef  sore  slowly.  Sard  c£  yrst  slide  frees  ere  spot  to  fee  other, 
aad  El**  xery  EsterestEsg  to  watch.  Ayahs,  feat  hair’s  been  a  problem  far  roe. 

SCiTAESLETT  Or  THE  AE3P1ANE  CHASACTEaESTICS  r  03  THE  FECHTE3  IfeSSECK 

I  will  say  feat  Es*s  certaiaEy  see  safesfxctosy  fee  way  Es  Es  coward  primarily  became  ef  fee  Earye  sifttlp 

respaof. 

GOOD  FEATC3ES 

I  hhi  fee  hank  angle  or  roll  control  Es  really  quite  good.  Siy  ability  to  roll  to  and  establish  ard  bold 
a  gvren  bank  angle,  I  fetsi  Es  excelled.  Aod  also  ray  ability  to  perform  fee  tracSgry  task  is  likewise  ccile  yeeA. 

OBJ(ECTS3NA3L£  FEATU3SS 

Primary  objection  Es  fee  inability  to  control  fee  sideslip  as  well  as  1  world  tike  and  fee  fact  feat  wheal 
step  fee  airplane  somewhere,  fee  nose  wants  to  xery  slowly  more  off  from  wiser*  I  wanted  Et  to  be,  ard  oscillate 
maybe  oae  or  two  times  feroeyb  fee  beadiry  feat  i  lad  hoped  to  aciiere.  1  fzrd  feat  if  I  maaecrer  the  airplane  rapidly 
wifeom  coormratmy.  Ilde  jlip  diitrrharcei  are  crite  larye  aod  if  I  coordinate,  I  caa  beep  the  sideslip  disturbances 
down,  be  I  haxe  to  spend  more  time  worctsy  at  fee  coordination  than  I  world  like  to.  The  sideslip  gstarhaace  in 
fee  presence  of  fee  random  disferbaaces  is  alio  crite  larye  and  a  bit  difficult  to  handle. 

SPECIAL  PILOTING  TECHNIQUES 

You’ve  got  to  stay  ia  fee  loop  wife  your  feet  most  of  fee  time  its  order  to  control  fee  sideslip  and  if  you 
forget  fees  fee  airpliae  wants  to  set  cp  fairly  large  sideslip  acgles. 

PHIMA3Y  SEASON  FOR  THE  PILOT  HATING 

I  think  if  1  stay  in  there  with  my  feet  l  can  very  definitely  get  an  adeqeate  performance  so  that  I'm 
talking  abort  a  mid-range  rated  airplane  and  1  think  feat  fee  characteristics  feat  I've  seen  are  more  than  jest  minor. 
The  redeeming  feature,  of  coarse  being  fee  excellent  roll  control  and  fee  detraction  being  fee  Urge  sideslip  oscil¬ 
lation  feat  I  see.  Although  I  seem  to  be  able  to  get  the  airplane  back  to  center  quite  easily  wife  my  feet  so  feat  fee 
airplane  doesn’t  oscillate  around  very  much,  fee  deficiencies  that  1  see  are  more  than  jast  minor.  The  fact  feat  I 
can  get  fee  sideslip  under  control  wife  my  feet  and  do  it  fairly  rapidly  is  not  enough  to  make  it  much  worse  than  that. 
There  certainly  is  more  effort  required  flying  fee  airplane  in  the  presence  of  fee  random  disturbances  and  I  think 
there's  certainly  a  moderate  deterioration  in  my  ability  to  perform  fee  fighter  mission. 


CONFIGURATION  2  =  +  -01  PILOT  RATING  4.5  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  of  this  particular  configuration  was  that  it  wasn’t  quite  as  good  as  I  would  like  to 
have  seen  because  I  was  having  some  difficulty  controlling  fee  sideslip. 

ABILITY  TO  TP. II 4 

My  ability  to  trim  was  quite  good,  laterally  and  directionally  and  longitudinally,  it  was  okay.  No  r  tl 
problem  longitudinally  but  just  not  quite  as  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  226  deg/sec1 -in.  ^Sgt>  ~  5  deg/sec1  -in. 
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Tifae  zHSrrCtt*.  S  tfiarik  5  scSkxccS  rfgtiirdy  £*£2.  gstgic  sse  oxete  2>  Eg&s  u  H  «*arSi  !3-r,  so  tSas  I 
C sajS3  Jc«3  feat  S  us  Lncj  to  pus  is  a  EtiSe  force  wj£i  tie  aitrson  I  prefer  geafSy  jjuK  to  leek  at  tie  arrjrlfcor  and 

trad  ef  r-gVr  tie  asogSrac  go  tic  way  I  wars  ct  to  gppusC  &y  *«ss:3*  za  tapes  £a  tits  <Srectatts>  set  really  Sawse*  to  feel 
Ehagfca  ibarsx*  to  reg  tie  zaryStee  gad  pcs  ca  aa  cy.rt.  So  pes&zp*  tSat  was  a  Erie  Sul  ef  a  cerryrsimise.  Sud  aec  very 
aoatfc.  ©lay,  fee  forces  are  EgSS  asf  caafertaife.  C=  naffer,  I  started  eas  wife  lijirrr  naffer s  feaa  periaps 
was  accessary  aaf  tad  tie  safety  psStti  Eater,  ratrease  tie  nafifirr  forces  Secaase  S  was  Saras*  set  eery  atari  snreess 
wrfe  cartrcEar*  tie  safesfrp.  Aad  I  was  ceaSr*  to  orereocrof  tie  safeaEp  darts*  rapid  raffs  asd  ref!  reversals  asd 
S  cost  ddwa  fen'  naffer  sessttSrtry  a  E^fte  Set-  Es  je«  a  Esit  Setter  Set  I  sexcr  reafly  jot  very  *sod  at  cectrcSEs*  tie 
sa&sEyu  So  tie  forces  ca  fee  naffer  were  eemdbrtaSfle.  5£sy5aee=arsis  Is  all  feree  axes  were  carle  sastEl  asd  fee 
Sarnastsy  ctf  fee  ccetreSs  wife  fee  fse*rttaEsaS  were  pretty  jeedL 

XSPtXXZ  aESPSBSE  TO  PILOT  ENFS3T5 

Tie  safes  tip  ressocse  seesatd  to  6e  relitrveJy  slow  aaf  d?fs*t  always  go  a*  rapaffy  wife  fee  atleretu 
Eryuss  as  £  fesqjra  ct  mrgSs  tare  date.  It  seeroed  to  fit*  SeSEad  a  Sea.  S  cSd  settee  feat  wies  E  roorfesated  fee  arr- 
pSase  ca  a  aomral  rarer.  I  csrrarcaSJy  eadad  cp  wife  a  fair  aaoocss  of  sfidesEp  csto  tic  Ears  eafreatea*  feat  1  was 
icSfts*  too  matfe  naffer  csto  fee  tans.  So  feat  fee  coorfssatcoa  was  a  Set  del fcccft.  £  cecld  sewer  jet  to  fee  peers 
w&ere  I  cocSS  sta Se  a  sate  srreefe  esonfesated  tana  wrfeccs  jeaeratca*  safes  Erp  ea  coe  dtrectaoo  or  fee  ofeer.  Tie 
sS(5esE%s  was  a  Set  oscillatory  asd  sewer  really  seesatd  to  jssS  cecsestesofy  JO  ea  ese  direct tert  so  feat  et  was  reeaerea* 
a  little  Set  of  redder  saaiepcSsteoa  ea  adftteoo  to  w£at  E  was  does*  wife  fee.  aileroa  cesarol.  So  feat  ea  maarcrerrr*  fee 
airpfaae,  1  sorer  really  cccSd  Steep  fee  tits*  perfectly  ccordcaat ed  asd  E  foaad  feat  feere  was  a  Ettle  Set  of  a  reecrre- 
csess  for  naffer  reversals,  Esa  feey  seesaed  to  6a  very  slow  aad  eescccpled  soeaewiat  freea  aileroa  trpess. 

SANK  ANGLE  CffifiaOlLASttlTJ 

My  roll  c octroi  secated  w  be  smooch  aad  I  cocld  roll  tie  airplaaeaad  stop  at  a  bask  as*le  reascea&ly 

well. 

HHADGiC  CONTROLIABILITT 

A  Ettle  bit  of  a  problem  wife  fee  Eeadia*  c octroi  here,  area  after  I've  jottea  fee  biti  aa *!e  stepped,  I 
still  Sad  fee  sideslip  problem,  which  I  sorer  was  really  able  r,s  ccordisate  to  my  satssfactros  aad  I’d  jet  a  sEj>I  sose 
warder  oal  of  fee  airplaoe,  so  it  wasa*t  always  pointed  at  exactly  fee  spot  feat  1  world  like.  Asd  1  think  this  is  a  real 
detrieaest  to  fee  fighter  mission,  particularly  if  we're  iaejodir*  fee  firsaj  of  gens,  because  it's  very  difficult  to  Hi 
something  if  yea  can't  keep  fee  airplane  pointed  in  fee  direction  feat  toe  want. 

HANK  ANGLE  COMMAND  TRACKING  TASK 

Tie  har.V  angle  tracking  task  seemed  to  be  relatively  easy.  Again.  I  didn’t  control  fee  sideslip  as  well  as 
I  world  Eke,  bet  ao  problem  centering  fee  needle,  no  oscillatory  characteristic*  in  roll,  feat  made  fee  needle  wander 
off  one  way  or  fee  ofeer  so  feat  1  thought  my  bark  angle  tracking  task  was  good  and  I  didn’t  really  encomter  any 
problems. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Tie  response  to  fee  disturbance  inpnts  were  really  no:  significant,  no  more  than  1  world  have  exnected 
for  the  fighter  mission,  and  really  didn't  seem  to  create  any  problems  feat  I  hadn’t  seen  before.  A  Ettle  bit  more 
sideslip  warder  than  I  would  Eke  bed  that  really  wasn't  tied  very  directly  to  the  random  distcrbance  inputs. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  characteristics  were  in  harmony  wife  the  lateral-directional  and  did  not  interfere  or 
degrade  fee  lateral-directional  handling  qualities. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  find  that  I  don’t  think  feey  are  satisfactory  as  feey  are  and  primarily  because  when  I  roll  the  airplane 
and  try  to  stop  it  on  a  given  target,  fee  nosr  wants  to  wander  a  bit  more  in  sideslip  than  I  would  like  and  would  much 
prefer  it  to  have  the  nose  stop  right  on  the  target.  Attacking  ground  targets,  when  you  roll  in  and  try  to  stop  the 
airplane,  you've  got  this  noticeable  sideslip  disturbance.  Now  these  are  not  wild  things,  they're  just  things  that  are 
disconcerting  and  it  moves  off  just  enough  that  I  think  it  would  reduce  my  accuracy.  So  that  as  far  as  both  air-to- 
air  and  the  air-to-ground  roleis  concerned,  fee  bigges!  problem  again  is  this  sideslip  wander  that  I  see  and  not  the 
bank  angle  control. 

GOOD  FEATURES 

I  like  the  roil  control  and  I  like  the  fact  that  I  can  stop  on  a  given  bank  angle  with  ease.  I  like  the  fact 
that  the  sideslip  disturbances  that  I  see  don't  seem  to  show  up  very  much  in  roll  so  the  bank  angle  control  is  good.  I 
like  the  fact  that  I  could  pick  light  forces  on  the  airplane  and  that  I  can  move  the  airplane  quite  rapidly  without 
creating  any  problems  in  roll. 

OBJECTIONABLE  FEATURES 

There’s  only  one  and  it's  more  than  just  a  minor  objection  and  it's  primarily  my  inability  to  coordinate 
the  airplane  as  well  as  i  would  like.  The  fact  that  I  never  really  could  aggressively  fly  the  airplane  in  roll  and  keep 
the  sideslip  zero  and  the  fact  that  1  had  to  make  a  conscientious  effort  once  I  had  started  a  maneuver  to  tero  out  the 
sideslip  and  then  when  I  had  completed,  say  a  bank  angle  change  or  a  bank  angle  reversal,  and  established  an 
attitude  that  1  want,  that  the  nose  would  wander  a  bit  away. 
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SPECIAL  ?WBZEXG-SEC33BaS2S 

T&eairgStae  ia «s~aegs?sea  Ms  eagre  thoggta  ea  the  roMert  thaa  1  wbcM  Ect  to  see aad yoo Bare  to  gay. 
aaetaSso to tfbe tiiesEp ta keep it atar sera.  '  ... 

pxatAscs  asAsqssFb3-iK£Fsior  satbsg  ---  _ 

I  da  acc  feel  fit  airplane  »  uiirfitttty  w&Sbca  gapraveaesg.  I  da  feel  that  rt*«  atfqOMt.  tCTnrtr 
aaSdat&c  &Edcaxei  that  I  see  2 re  is  ?«r.  sujenie,  jarScinlx  ta~  sideslip  aad  fear  I  ferric  yog  taft  to  pa  2  - 
tog  ~are  pitoe  ca-'jar  tsarina  fees  it  feaal  mrH  lr--,  it*«  cxJy  a  moderate,  cacgcgsariac.  Tie  JtGaecy  t» 

mere  rtaa  Jess  rrircr.  fed  tie  pa  leg  cee^tsnga  recsrscd  is'  caly  e»£tn:;.  As  £*r  2s  tie  t=rbe!e=ee  is  ecpceroed, 
there  is  2  bit  more  effort  -corared  ta  keep  tie  arrplim  ea  2a  erea  keel,  ta  really  ody  2  aaaor  deterioaetica  ia  my 
ahjHty  ta  perform  fee  sissies. 


CONFIGURATION  2  ^Stsl^S^s  =♦»-«  PILOT  RATING  '6  TURBULENCE  BATECG  A 

initial  ag^sicai  and  cgysao.  ccMMasis 

S£y  tsiial  impressics  ca  felt  ns  feat  it  W2sa*t  joij  to  be  really  too  bad.  It  so  eared  to  have  2  let  cf 
sideslip  is  see  rated  mtfi  it.  ta  fee  sideslip  Sard  of  locked  like  it  was  wander rog  ill  arocad,  pretty  much  ob  its  <na 
I  Host  flew  tie  aizplaae  wifeoed  a  lot  of  aggression.  it  wasn't  too  much  of  2  problem  I  cocld  take  my  time  and  get 
tie  sideslip  back  to  tie  center.  However,  when  I  got  to  tie  point  where  I  was  flying  tie  airplane  more  aggressively 
fee  sideslip  apparently  created  some  problem  ia  tie  roll. 

ABILITY  TO  TSOI 

Ability  to  trial,  laterally  and  directionally  was  good.  Longitudinally  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  220  deg/sec*-in.  =  15.5  deg/sec^-in. 

Tbere  seemed  to  be  cate  a  bit  of  prove rse  yaw  associated  wife  an  aileron  tapes.  I  increased  fee 
sensitivity  and  ended  ep  in  overcontrol  problems  in  roll  so  feat  I  selected  a  sensitivity  feat  was  a  little  heavier  than 
I  world  like  and  probably  not  as  sensitive  as  1  have  been  selecting.  There  was  nos  really  much  of  a  compromise. 

1  left  fee  rodder  sensitivity  pretty  much  where  it  was,  I  thought  feat  feat  was  good.  I  had  a  problem  wife  large  side¬ 
slip  angles  feat  were  generated  so  that  a  noticeable  amount  of  redder  was  required  to  get  fee  sideslip  needle  back  in 
fee  center,  but  fee  selection  feat  I  started  od  wife  I  thought  was  comfortable.  The  displacements  on  both  roll  and 
yaw  channels  were  good.  Control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

An  aileron  only  input  produced  quite  a  bit  of  proverse  yaw  however,  it  didn’t  seem  to  affect  fee  roll  very 
much.  The  roll  appeared  to  be  quite  smooth.  Coordinating  fee  sideslip  required  cross  controlling  wife  fee  rudder. 
Oscillatory  characteristics,  the  Dutch  roll  seemed  to  be  well  dumped.  Didn’t  seem  to  have  any  Dutch  roll  oscillation 
however,  there  did  seem  to  be  a  pilot  induced  airplane  oscillation  when  tracking  in  bank  angle  tightly.  This  was  more 
noticeable,  the  more  aggressively  I  went  at  it.  As  far  as  maneuvering  coordination  requirements  are  concerned, 
it's  interesting,  you  do  have  to  end  up  paying  attention  to  the  sideslip,  but  not  so  much  to  make  fee  airplane  do  what 
you  want  to  do,  but  just  to  take  out  what  I  am  calling  fee  wandering  sideslip  feat  I  see,  so  you  end  up  spending  a  lot 
more  time  on  sideslip  control  than  I  think  is  absolutely  necessary,  but  it  didn’t  seem  to  be  creating  very  much  of  a 
problem  to  me  in  fee  bank  angle  control. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  desired  bank  angle  is  quite  a  bit  of  function  of  hew  aggressively  one  wishes  to 
attempt  bank  angle  control.  Flying  fee  airplane  slowly  and  smoothly  it's  pretty  good,  but  when  you  go  at  it  any  more 
aggressively  there  is  a  quite  noticeable  tendency  to  overshoot  and  I  had  one  or  two  cycle  oscillation  about  fee  bank 
angle,  so  my  bank  angle  control  is  not  as  good  as  I  would  like  it  to  be. 

HEADING  CONTROLLABILITY 

The  heading  control  was  also  a  bit  of  a  problem  because  of  the  large  sideslip  that  was  generated.  When 
you  look  up  at  the  nose  it  is  kind  of  wandering  back  and  forth.  I  think  that  this  is  quite  disconcerting  and  I  think  it 
detracts  considerably  from  the  fighter  mission. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  thought  my  performance  only  fair.  Again,  the  tendency  I  noted  about  overcontrolling,  overshooting  in 
bank  angle  applies,  and  u  was  taking  me  one  or  two  cycle  oscillations  to  settle  down.  I  lost  quite  a  bit  of  time  looking 
at  tie  bank  angle  tracking  tack  because  it  seemed  to  be  a  major  factor  in  this  particular  configuration. 
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RESPONSE  TO  DISTURBANCE  INPUTS 


Hujocjc  to  disturbance  inputs  was  barely  noticeable.  I  don't  dunk  there  was  anysignificauteffecton 
s=y  performance,  txi  more  effort  reqcired  than  flying  without  turbulence.  ~ 

longitudinal  characteristics  - 

Tfce  longitudinal  handlist  qualities  were  good.  They  didn't  detract  or  degrade  from  the  lateral- 
directional  exaltation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I’m  willing  to  say  that  it  is  marginally  acceptable.  If  you  calm  down  your  inputs  you  can  get  your  bank 
angle  control  to  what  1  think  is  a  reasonable  performance,  however,  when  you  go'  at  it  in  ah  aggressive  manner,; there 
is  a  very  strong  tendency  for  your  bank  angle  to  be  quite  poor.  In  the  air-to-air  mission,  I  put  quite  a;  lot  of  empha¬ 
sis  on  being  able  to  control  bank  angle  with  precision  and  I  think  my  precision  is  reduced  here,  although  T  think-  I’m 
willing  to  say  that  it  probably  can  be  done.  Another  thing  that  detracts  from  the  air-to-air  mission  are  these  slow 
sideslip  responses  and  the  fact  that  large  sideslip  angles  are  generated  and  the  pilot  has  to  spend  more  timethanl 
think  is  desirable  putting  the  sideslip  needle  back  in  the  center.  I  don't  think  there  is  any  problem  getting  to  such  a 
large  degree  that  the  pilot  will  begin  to  lose  control  in  sideslip  because  it  happens  so  slowly,  -it's  just  a  matter  of 
realizing  that  die  airplane  is  sideslipping  out  in  o-e  direction  and  make  a  conscientious  effort  in  getting  it  back;  On 
the  air-to-ground  mode,  I  think  the  slow  sideslip  would  also  be  detrimental  to  what  you  are  trying  to  do  and  1  think 
it  really  would  degrade  your  performance  in  the  air-to-ground  mode. 

GOOD  FEATURES 

1  like  the  roll  performance,  you  could  roll  the  aizplane  quite  nicely. 

OBJECTIONABLE  FEATURES 

The  large  sideslip  angles  you  generate  I  think  is  the  primary  objection  and  the  second  objection,  if  not 
equally  as  strong,  is  the  tendency  to  overcontrol  and  overshoot  in  bank  angle  when  you  track  bank  angle  quite  tightly. 

SPECIAL  PILOTING  TECHNIQUES 

If  you  wish  to  coordinate  this  configuration  and  keep  it  coordinated  through  a  continuous  rolling  maneu¬ 
ver  it  would  require  opposite  rudder  initially  and  not  much  rudder  in  the  other  direction,  but  in  a  steady  turn  I 
noticed  that  1  ended  up  using  a  little  bit  of  rudder  into  the  turn.  Other  than  the  cross  control  I  really  don't  think 
there  is  an  acceptable  way  to  fly  the  airplane  but  I  think  that  is  what  you  would  have  to  do. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  deficiencies  I  see  are  quite  objectionable,  certainly  very  objectionable.  I  do  have  to  compromise 
my  performance  a  bit  and  1  interpret  that  as  extensive  pilot  compensation.  I'd  worry  a  little  bit  about  the  slow  side¬ 
slip  response  and  I  worry  about  the  bank  angle  overcontrol. 


CONFIGURATION  2  N3*slL's*s  ~  +0‘ 06  PILOT  RATING  8  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  was  that  it  was  going  to  be  a  bad  configuration  and  that  held  throughout.  The  most 
obvious  thing  about  the  configuration  was  the  extreme  amount  of  proverse  sideslip  that  accompanied  any  aileron  input 
and  it  was  really  quite  large,  it  created  a  number  of  problems. 

ABILITY  TO  TRIM 

Lateral-directional  was  okay  in  both  modes.  In  longitudinal  it  was  likewise  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

l!gM  -  227  deg/sec* -in.  ^Spp  ~  dcg/sec*-in. 

To  be  honest  I  took  what  I  started  out  with  on  the  aileron  and  the  rudder  because  they  are  comfortable, 
heavy  a  bit,  but  it  was  a  configuration  where  you  didn't  really  want  to  go  up  on  the  gearing  because  I  was  generating 
what  l  thought  were  quite  large  sideslip  angles.  It  was  also  a  configuration  which  I  couldn't  fly  very  aggressively  and 
did  not  tend  to  fly  it  aggressively  because  of  these  large  sideslip  angles.  So  even  though  I  haven't  had  a  good  look 
at  all  the  other  possibilities  I'd  say  that  there  is  a  compromise  on  the  aileron,  I  couldn't  have  it  as  light  as  I  wanted 
because  of  the  very  large  sideslip  generated.  The  rudders  were  about  right,  if  I  made  nice  slow  inputs  and  con¬ 
centrated  on  putting  the  rudder  in  the  opposite  direction,  I  could  control  the  sideslip  with  the  rudder  forces  and 
rudder  sensitivities  that  I  had  quite  well.  So  the  forces  were  moderate,  they  weren't  really  heavy,  nor  were  they 
light.  But  the  control  harmony  that  I  had  between  the  controls  was  good  and  displacements  were  good  also. 
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AIRPLANE  RESPONSE  TO  PILOT  INPUTS  - 

Quite  large  sideslip  angles  generated  in  theproverse. direction  with;the,  aileron  only: input's;.  -It's  a  slow- 
responding  airplane  so  that  the  sideslip  wanted  to. persist  a  little  bit.  The  sideslipgenerated  was  so  la  rge .  that "  it  to  ok 
you  a  while;to  get  it  back  to  zero.  I  wouldn't  really  consider  it  an  oscillatory  configuration  becausethe  sideslip 
response  which  was  the  major-response  here.tended  to  be  Very  slow  and  I  could  keep -up  with  it.  Coordihaticm;reqmret 
merits  were  all  in  the  wrong  direction,  very  difficult  to  do  and  I  couldn't  do  it  unless  I  made  a  conscientious  effort 
and  thought  about  what  I  .was  doing.  Just  for  driving  around  and  general  type  maneuvering  -  if  anything. I, tended  to. 
increase  the-sidejiip  rather  than  reduce  it.  “  ‘  ’  ’ 

BANKANGLE  CONTROLLABILITY  j 

Bank  angle  controllability  was  only. fair,  if  you  tried  to  do  anything  aggressively  and.-you  could  keep  the 
sideslip  tinder  control,  then  you  overshot, oh  the  bank  angle  so  I  ended  up  flying  the  airplane  at  quite" a  bit  less. thanl 
think  is  an  adequate  performance  for  a  fighter  and  that  was  the  only  way  I  could. do  a  reasonable  bank  angle  task,  My 
bank  angle  controllability,. .using  aggressive  inputs  was. poor.  -  •  .  ~'_- 

HEADING, CONTROLLABILITY 

Heading  control  was  very  poor,  the  sideslips  generated  were  quite  large  and  the  wrong; direction  to 
coordinate  very  well,  so.I  ended  up  having  quite, a  bit  of.difficulty  getting. the.  airplarie.pointed  in  the  direction  I  wanted 
it  to  go.  ’  ..... 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  only  fair  -  again  I  could  not  perform  the  task  aggressively  so  that  even  though  I  was 
keeping  the  sideslip  needle  pretty  much  near  the, center,  the  amount  of  time  it-was  taking  me. to  get  back  to  center  was 
excessive.  During  the  tracking  task  the  sideslip  got  away  from  me.and  I  had  to  spend  a  lot  of  time  working  on-the 
sideslip  and  occasionally  the  bank  angle  would  creep  off  so  that  the  command  tracking  task  performance  was  really 
not  very  good. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  really  didn't  have  much  of  a  turbulence  response-  it  really  wasn't  a  factor..  .I'm  going  to 
say  that  there  is  a  minimal  effort  required  but  really  no  significant  deterioration  in  my  ability  to  do  the  task,  which 
was  already  poor.  The  major  response  in  disturbance  inputs  was  in  the  sideslip  and  most'.,  a  low  frequency  type 
buildup  of  sideslip. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  okay  and  they  didn't  detract  or  degrade  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  do  not  feel  that  these  characteristics  are  suitable,  the  sidesli  >  response  is.  much  too  large  and  much 
too  slow.  The  fact  that  you  can't  maneuver  the  airplane  aggressively  I  think  really  detracts  from  my  ability  to  do  the 
fighter  mission.  In  the  air-to-air  role,  quite  large  rapid  inputs  are  required,  probably  more  r,o  than  in  the  ground 
attack  mode,  so  that  I  think  you  would  have  a  more  difficult  problem  in  the  air-to-air  tracking  maneuver  simply 
because  of  the  large  bank  angle  changes  required  and  the  rapidity  at  which  these  things  have  to  be  accomplished.  Air- 
to-ground  you  might  be  able  to  do  a  little  better  simply  because  you  are  going  at  things  a  little  slower. 

GOOD  FEATURES 

There  are  really  no  outstanding  good  features.  Fortunately  the  airplane  seemed  to  be  damped  enough 
so  that  I  didn't  end  up  with  continuous  sideslip  oscillation. 

OBJECTIONABLE  FEATURES 

The  outstanding  objection  is  the  quite  large  proverse  sideslip  generated  in  the  aileron  control  inputs. 

The  fact  that  these  sideslips  generated  are  so  large,  it  cuts  down  my  ability  to  maneuver  the  airplane  aggressively 
without  overcontrolling  or  losing  control  in  the  sideslip  direction.  You  spend  so  much  time  controlling  the  sideslip, 
which  is  first  of  all  in  the  proverse  direction,  that  you  can't  control  your  bank  angle  simply  because  you  canlt  divert 
your  attention  to  it. 

SPECIAL  PILOTING  TECHNIQUES 

You  have  to  fly  the  airplane  in  what  I  think  would  be  considered  a  low  gain  and  to  coordinate  the  machine 
takes  quite  a  bit  of  rudder  in  the  opposite  direction  to  an  aileron  input,  a  difficult  input  for  me  to  do  consistently.  The 
only  way  I  could  do  it  was  to  do  it  conscientiously  and  slowly, 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  that  the  airplane  is  not  acceptable.  I  don't  think  adequate  performance  is  attainable.  I  think  we 
are  getting  into  the  point  on  the  sideslip  where  control  is  getting  to  be  a  bit  of  a  problem  because  if  you  arc  really 
doing  it  aggressively,  you  can  generate  quite  large  sideslip  angles  and  quite  a  bit  of  compensation  is  required  to 
control  the  sideslip. 
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LATERAL-DIRECTIONAL  MODAL  PARAMETERS  AND  STABILITY  DERIVATIVES 
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COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  AND  RUDDER  DOUBLET  FOR  CONFIGURATION  3 


**dL%r  •oos 

AILERON  STEP  INPUT 
RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES^FOR  CONFIGURATION 
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AILERON  STEP  INPUT  AILERON  PULSE  INPUT 

RECORDED  IN  FLIGHT  RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  3 
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AIRPLANE  RESPONSE  TO  PILOT  INPUTS 


*i*^  0=17  1=^  700  **=««e  a  Io«  rf  sideslip  £a  the  adverse  direction  It  also  appears  1 

1  il  s  ever  seeh  a  long  period  of  time  that  it's  not  too 


atieg  03  the  sideslip  with  the  redder  pedali.  '  700  “ve  to  *?e“1  !=®*1  01  y°=-  *»=*=  ooer- 

3ANK  ANGLE  CONTROLLABILITY 

HEADING  CONTROLLA3IUTY 

*~^S2£2stsss 

BANK  ANGLE  COMMAND  TRACKING  TASK 

.  .  -  M7  Performance  was  really  bad  because  I  didn't  realize  until  I  went  to  the  bank  ancle  tracking  task 

RESPONSE  TO  DISTURBANCE  INPUTS 

that  I  spend  2^53^2232.“  2>”cennteIrfind 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  characteristics  were  good,  about  the  best  thing  about  the  configuration. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOP.  THE  FIGHTER  MISSION 

..  ^or  ^*C  fighter  mission  the  characteristics  were  corrmletelv  tinarr<*ntaM#*  an(i  t  .l-  «,  « 

iigils gSSSESS—H-Slt' 

GOOD  FEATURES 

The  large  sideslip  disturbances  that  I  saw  were  not  oscillatory  but  were  damned  Th.  a-  , 

one  of  the  best  features.  The  sideslip  disturbances  did  not  carry  over  in^ta^1S^I^b|,S^!t,,d,,“,  W3‘ 
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r~r'*-~'.£  t <br  tstSesOp  so  t£as  yea  rsaEy  csuSftft  pesfossa  rlbe  fagfecez1  nscssasic. 


SFECEAL  FELOTEJOS  TECKKaSSES 

SaSssBp  feezecs *»  rSr  Szetsr  ca  tfee  emcseS  asd  ca  tSss  csufijraasSsa  we  fiftnof  tfcas  yea  reaESy 

C23?E  accgcsffgsi&  tfee  missasa  !<cadM  ysa  speed  gset  Sferac  wcsfefeijS  ca  cenfigefitBaSiy- 


paatftay  season  fob  -she  felof  bating 


so  ssstzzsr  bsnr  Bard  I  worked  2:  £3  2=d  H  tigfedfe  tisas 

cccsaScsafeae  page  cccptsaasisa  is  retgrired  asd  I  weefei  say  {5as  t££*  j  a  major  ^itfrrafagy.  TcrfeaSeece  really  cSdefs 


I  da  see  £e*S  tfeas  adequate  perfs 


fcetoit  tie  tSazt*  very  gaatfc.  Tbs  so!S  «5£a*s  see=>  so  fee  assarted  sc©  smart  fey  tfee  Srrtclemre.  S  woedd  say  tfeat 
sore  effort  is  reeufred  fees  tfee  deKzaosasaso  ca  cay  already  pcor  pgrSoreraore  was  cely  srsfeow- 


COKFKKHATEOJC  3  ^S^l^StS  =-°-t0  FEIOF  BATING  7  TC33ULENCE  BATING  A 
cam  QfF2E5SION  AND  GENERA L  COMMENTS 

My  fei:al  syesstoa  of  rtis  coe  is  tfeis  h's  really  roc  rery  gcodat  a!L  Tfeerea  re  la  rye  si deslips 
y ere  rated,  acysise  yoa  pcs  in  an  ailercc  repuS.  aad  eee  feslsmate  tfei2g;  is  they  are  £a  rte  adverse  drreetioa  so  yea  caa 
at  least  ccordioate  b  tfee  proper  directico  asd  try  to  keep  tfee  sideslip  tossewiere  sear  a  ssaall  asaoerg.  *rea  I  tfefeak 
iVe  y  DC  a  fcasjc  asyle  established,  asd  I  chirk  IV  r  yes  {fee  wires  lip  trader  ccatroL  it  slowly  mores  e3  is  tfee  cefeer 
direction,  or  is  ose  directios  or  tfee  other,  is  is  eery  difSccIt  for  me  to  ccatroL  This  airplare  seems  to  bare  oery 
ssaU  directirozl  ztiffaesa  asd  ccstzcseelijr  tfee  aispraae  jest  wares  to  drift  coe  way  or  tfee  cefeer.  it  kind  cl  slides  first 
is  coe  direction  asd  tfees  tfee  ocher  asd  it's  feted  of  toaefey  ca  tfee  rodder  corsrol  to  yet  tfee  tfeiry  hack  to  cesser.  So, 

{feat's  my  Initial  irpressica 

ABILITY  TO  TRB.1 

Ability  to  trim  laterally  is  pretty  good,  directiorally  is  00c  as  good  as  it  is  laterally.  Small  trim  charges 
cause  fairly  large  sideslip  charges.  Yoa  have  to  be  very  ginger  with  directional  trim  is  order  to  get  the  sideslip 
trimmed  up  to  zero.  Oace  you  get  it  there  asd  as  long  as  you  are  is  sooob  air,  it's  so  problem.  Longitudinal  is  ofeay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Z/^  =  £40  deg/sec*-in-  =  25.0  deg/sec^-In. 

1  tended  to  select  a  slightly  heavier  gearing  than  perhaps  I  would  have  liked  because  the  less  sensitivity 
on  the  ailerons  tended  to  cut  down  the  amount  of  sideslip  that  was  generated  and  I  think  in  general  1  tended  not  to  maneu¬ 
ver  the  airplane  as  rapidly  as  1  think  is  necessary  for  die  fighter  mission  because  of  that.  But,  even  at  that,  the 
forces  were  reasonable,  they  were  still  light.  Rodder  pedal  -  I  worked  with  that  because  I  needed  a  lot  of  rudder  to 
control  the  large  sideslip  angles  I  was  seeing,  but  when  I  got  the  rudder  sensitivity  too  light  there  was  a  strong  tendency 
to  overcontrol  about  the  neutral  point,  so  that  there  was  a  compromise  there  I  needed  what  I  thought  were  high  sen¬ 
sitivities  to  help  me  control  the  large  sideslips  generated  by  the  aileron  but  I  needed  lesser  sensitivity  to  be  able  to  con¬ 
trol  the  sideslip  for  small  angles  about  the  zero  sideslip  condition.  So  I  guess  you  might  say  there  is  a  compromise 
in  both  axes.  The  forces  on  the  rudder  were  light  enough  to  be  comfortable.  Displacements  were  noticeable  because 
it*s  a  lot  of  rudder  required  but  they  were  still  not  unsatisfactory.  Harmony  of  control  in  general  was  okay. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

When  I  put  in  my  aileron  without  the  rudder,  I  can  very  definitely  see  a  reduced  roll  rate  and  a  very  large 
amount  of  adverse  yaw  created.  The  sideslip  is  not  something  that  is  rapid  and  abrupt,it’s  very  slow  but  again  that’s 
something  that  I  coordinate  very  well.  When  I  coordinate  the  airplane,  the  roll  response  is  smooth  even  with  the 
uncoordinated  aileron  inputs,  the  roll  rate  is  smooth,  I  don't  see  any  oscillatory  characteristic  there  or  anything  that 
I  noticed  in  the  time  span  that  I  put  the  inputs  in.  The  airplane  seems  to  be  quite  well  damped  in  the  Dutch  roll,  so 
that  the  sideslip  responses  and  the  Dutch  roll  response  that  I  see  is  really  not  of  an  oscillatory  character,  more  of  a 
slow  sliding  maneuver  and  there  seems  to  be  a  relatively  low  roll  to  sideslip.  The  sideslip  doesn't  show  up  exces¬ 
sively  in  the  roll.  The  maneuvering  coordination  requirements  are  quite  stringent.  You've  got  to  discipline  yourself 
to  put  in  the  amount  of  rudder  every  time  you  put  in  an  aileron  input  and  you  have  to  continually  come  back  tc.  sideslip 
to  see  that  you  haven't  overcontrolled  in  the  other  direction.  So  to  fly  this  airplane  you  really  have  to  pay  attention  to 
the  ball  or  the  sideslip  needle  or  the  string.  At  le  st  I  do,  l  have  to  have  some  Indication  of  sideslip  or  you  can  very 
easily  build  up  quite  a  large  sideslip  angle, 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  capability  is  pretty  good.  I  think  primarily  because  the  sideslip  docs  not  tend  to  affect  the 
roll  very  much. 


EEA208G  GCBTBffiDBiASLETff 


Cgsarg  2  Bxargrg  Es  amsgorr  pesftflt =ft,  wfera  yan  rcH  eus  ynn  Bane  es  male  a  eewsgSrasSsusi  fiSag  S3  os«- 
ynar  feta  S3  zero  ta>c  saStsSp  asd  pa  tSa  jf  rpVnr  prsrf.rfl  £a  ghr  <gjeia5as  yon  wEi&  &*»  Jp.  So  &XS.  BmnSs*  censseB 
5*  <asar  pees- 

saBg-MaGisccaoeMCT-gaacsBfls-gg^ 


S  tftratgjts  my  gesfermaage  was  as  Boss  gsed.  aaftarg  eursmadmg  B  tfrfrfr  partly  fcectise  8  ftrtfSrf  so  marmn- 
nes  tSa  aHrgTarrir  Bets  ajgressrreSy  tSaa  B  Eie  so  da  asd  tSo  rsascia  E  was  <fee=g  t&at  e£  coarse  Es  to  predaSe  EuEBSaj  up 

:  as  aSfieisa  rapes.  S5Sts£pwas  stEH  a  greftflara  feerc-  5s:  g*y 


aicEty  e»  reQ  so  asd  smg  as  a  Bade  aggie  dSfaftt  geesa  as  be  coo  degraded. 


aSSPDOSSS-TO  BJBSICaSASSCS  Bgg'SS 

The  jeagesse  to  dEstarbaace  taggss  seosarf  to  Be  o£t  to»  Ea  all  axes,  zs  2  ra,ger  cf  Eacg.  really  oo 
sEgrffaram  deterioration  £o  wBat  B  was  — ^~-g  £3. 


Bj03«2TS3ieCALCHA3AC»E32STECS 

SCETAB3LETST  Or  TEES  ABF1/JC3  C5EAHACTE3TSBICS  FOB  THE  FK2E2E3  MISSION 

I  tbSric  tSaey  arc  csaccegtaHc  fctacjt  cf  tbe  coeody  large  sideslip  zcgJ cs  rial  arc  generated  ard  sac 
rerr  s  Jew  rcjprcir  of  tbe  tftisg  wbirii  I  e*-— V  degrades  my  criltty  to  gel  tar  sidesHo  zcrccEL  I  cbmS:  I  Bare  so  speed  too 
rosea  trsar  woriirg  tbe  rudders  to  keep  tie  sideslip  see tzwbere  sear  cesser  asd  yon  Bare  to  cocseootssly  deresce  time 
to  Seat  tits  sberfd  Esc  devoted  to  ctSer  facets  of  tbe  mission-  Es  was  extremely  poor  for  tracking  grocsd  tar  jets  zed 
yoa  are  cectmcally  working  tar  redder  asd  tbe  airplane  records  so  slowly  tBat  I  wardered  abort  tar  target  carte  a  bex 
Before  1  erer  jot  settled  os.  1  tbir.c  Ex's  also  unacceptable  for  xbe  air-to-jromd. 


GOOD  FEATURES 

1  t-.~e  there  are  really  ao  octstaaersj  good  features  aad  roll  torero!  isn't  too  bad  asd  else  only  reason  t! 
Esa'x  too  bad  is  becacse  tbe  roll  to  sideslip  ratio.  Taese  la  rye  sideslip  asjles  that  IVe  seen  do  rot  spill  erer  rata  the 
roll  control. 


O3JECTI0KA3LS  FEATURES 

Primary  objection  is  tbe  eery  sloppy  directional  control  of  tbe  airplaae,  tbe  large  sideslip  angles  that 
are  generated  with  an  aileron  inprrt  aad  tit  fact  that  you  have  to  spend  ranch  too  moth  time  controlling  sideslip  aad 
not  being  able  to  derate  that  time  to  rapidly  raaaeoreriog  the  airplaae. 

SPECIAL  PILOTING  TECHNIQUES 

Lots  aad  lots  of  rodder  is  recta  red;  very  easy  to  orercostrol  on  the  redder  so  that  yoa  do  have  to  spead 
a  loc  of  time  working  at  the  sideslip  control. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  don’t  thick  controllability  is  a  problem  a tA  1  don’t  feel  that  1  ccnld  fly  this  and  give  an  adequate  perfor¬ 
mance  with  this  configuration.  As  far  as  the  turbulence  is  concerned  I  don’t  think  there  is  any  real  significant 
increase  in  my  effort  required. 


CONFIGURATION  3  *^StslLSj,3  =-  °-05  PILOT  RATING  5  TURBULENCE  RATING  A 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  on  that  one  is  that  it  was  not  really  very  good,  it  wasn’t  very  bad  either  because  1 
could  maneuver  the  airplane  around  pretty  well  and  it  only  seemed  to  have  the  one  problem  that  was  outstanding  on  it 
and  that’s  the  slow  directional  response  and  the  large  residual  sideslip  angles  that  I  would  occasionally  find  myself  at. 

ABILITY  TO  TRIM 

Ability  to  trim  in  all  three  axes,  1  thought  was  good.  There  was  no  problem  there. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L’gts  =  250  deg/sec*-in.  =  20. 5  deg/seca -in. 

I  ended  up  increasing  the  aileron  sensitivity  from  what  we  started  out  with,  but  still  it  was  a  bit  heavy. 
Even  with  the  final  selection  that  I  had,  and  I  couldn't  really  tell  whether  that  was  because  of  the  sideslip  angles  I 
was  generating  or  what,  but  the  sensitivity  was  a  little  lower  than  I  would  have  liked.  As  far  as  a  compromise  there, 

I  don't  think  1  really  compromised  on  anything.  On  the  rudders,  I  had  a  bit  of  a  problem.  Quite  large  sideslip  angles 
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were  gpescrzacbEL  5sgtanasg5|*',  t&rf.vMtrc  cx  t&c^p&ervc  3®  ^rq 

yBwgsrcAusaBlWTfCTliajgy  rggEBgaian>riiirgr»aad!E3>ta=3«gs»a<i3flquf 
©is  tfee  etfoer  <£E=*ciSaiu  Sa  1  Bagkrf  ag  am  <*»  wi«~-~  i~-j-  -.a*.—  — 
*5%c  fEsmcc  ea  t&c  zSSmsmc  xzc  a  £=Se  Boner  tSas  SVe  &€«»  mioS  tka. 
©saseeft.  aaJtibg  cotssgi  Baggaaq*  jcaesaBy  «a»  gaarfL, 

aekpslass  asspesss:  to  eelot  ekedts 


arcgggasgc3  aaJ  fcjae  ifec  »5j5c- 
aEggSaae  assoc  ajjpr*ssS**5y. 
s' were  mss  mstarearMr  uu 


W ii^i  aiagggio-gcSy  Esipiss  E  SsunrfS  tfea;  qusse  Ear^e  sSfeSEip  was  geaerased  £s  fee  zdiresse  fizesraaa  fcr  as 


cagg! aad  ca*s  aat  aa  tfEfSmai  s> <Sa.  ^cfac  cnSr  ggg&Etsa  feas 8  gag  £g  feaa  a  takes  ggase  a  B£s eg mriM  to  jSfirsEp pgr 
cs  efeee  wso£fc  Es"s  aso  c*5nirfecrg  fear  5  jjxss  da  anrvn  2Zzfrrr*rg  aud  2  ferrik  feEs  11  frees  T*^  fees  5a5c*1^ 

se»ggao8»»esyaaggagiatB&gsdaaftBagp«aasgMaa»IweaaaSfceaa8Hgeaacapgifaia'f-y«i 
Jbawr,  Es"s  ce©  smsfe  ard  fee  safesEp  Bas  Bees  darrea  ©is  Ea  fee  eegesSre  dHzectEfSs.  So  feas  fee  safesEp  resecese  is  2 
BScgagggiarrr.  CSay.  atea  8  «&>  coosgsasc.  EflceiorrsSsaseciaE^  S  caa  keep  fee  sa5esl~»  ce*dSe  pscay  cBssc  ga 
feeceseea-.^  TBeac  seem  as  Be  ao  cscEHfrSffigy  eSaaacsgaEsaacs.  g^-w-  g-n  hr-St  j-jV-  <—  aespaaseEssosSswr 

feas  Es’sprE=ar2Bys©mefeEsgfeas  8  caa  keep  up  EfHwEsBeoconsessraieetnEa.  Because  si  is  slow,  »  <*~a,  -t— *«  miu», 
aBaw*  Estates  away  foam  me.  Aa  far  a*  mtarsrerirg  coard-afesa  ra^L-csara;  feas*s  fie  &cg*esSDreSSem  Ea  tBss 
casf^seaiasia.  8  Bare  to  speaS  a  See  ae»  sEme  ard  a  fisc  mere  c©ac«asrasE©a  cm  sadrs^  coesrea  feaa  8  like  aid  I  caa 


cf  =*ke  aa  arnsmasSc  Eapm  Because  ye®  Bare  za  ceme  Back  aad  take  cue  these.  sometimes  cease  E ine  rcssfeal'sSde- 
slfp  aagl ea  (Baft  drrefisp. 

BANK  ANGLE  CDifEZOIU52U7E 


kassEfceita^kasena  Ea  tie  EasciSaase  ameers  off  coocessaasisci  I  Bare  to  pcs  ea  rise  sideslip  cocszol  aa3  cea- 
aensdf  cay  br-k  aqglc  cesSzoE  (es  away  frees  esc. 

HEAJKSG  CffiiiaOLUSUn 

Eieafeag  cecsrel  Ea  ea«  a  bus  etf  a  jceSto  sia  this  coeEtea&a  because  jos  roll  ocs,  ms  g«  tic  «irjs 
Icrd.  bec  yea  caa  develop  quite  large  sideslip  argles  so  El*a  crate  passible  for  sbe  airplane  acs  So  be  beaded  Ea  sbe 
direccioa  seal  yea  wEsli  for  it  to  be  beaded.  9 

3AXK  AXGLH  COMMAKD  THACKCvG  TASK 

I  tbissk  ray  perioesisce  waa  only  fair  ea  fat,  ssot  ao  each  because  tie  roU  coetrol  rat  Sad,  bet  oow 
I’es  iatfisj  to  cae  a  linle  Sail  to  get  lie  sideslip  coder  cceirol.  tbea  asy  atteatioo  is  dsrerted  froci  peatiag  tie  tracking 
oeedle  ia  tie  cesjter  don  to  gettisg  tie  Sail  Sack  ia  tie  rsiddle  aad  occasionally  IVa  caste  slow  oa  keeping  19  witi  tie 
tracking  or  letting  tie  tracking  needle  more  off  tie  center  as  I’m  concentrating  css  fee  sideslip. ' 

3ESPOJ5E  TO  DISTUH3ANCE  Il.PUTS 

This  particular  configuration  has  a  eery  low  response  in  S»fe  sideslip  and  roll  to  fee  random  disturbance. 
As  a  matter  of  fact  I  feink  it's  really  ao  significant  increase  in  my  effort  required  and  certainly  no  significant 
deterioration  in  performance  wife  it. 

.LONGITUDINAL  CHARACTERISTICS 

Tie  longitudinal  handling  qualities  were  good.  I  don't  feink  they  detracted  from  fee  lateral-directionaL 
SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

^  .  .  .  1  th'IJ3c  th.ey'tc  Prob»Wy  acceptable.  They're  certainly  not  satisfactory  as  I  see  them  now  and  I  find  that 

again  the  big  problem  is  the  slow  directional  response  and  the  fact  that  large  sideslip  angles  are  generated.  I  think 
would  preatlv  reduce  mv  nreruirw*.  at  _ _  t  r _ j  *  .  r  .  .  6  *  *  u,uw 


axr-io-groima,  «ie  sideslip  control  could  also  be  a  significant  problem  but  perhaps  you've  cot  a 

little  better  control  because  things  are  happening  a  little  slower.  fry  S 

GOOD  FEATURES 

I  thought  the  roll  capability  was  good  and  I  thought  that  the  bank  angle  control  was  good.  The  turbulence 
response  or  random  disturbance  response  is  quite  low.  ® 

OBJECTIONABLE  FEATURES 

Only  one  real  major  objection  and  that  is  the  slow  sideslip  response,  the  fact  that  the  coordination  re- 
?Te  Urte  and  becau!!e  ot  the.slowncss  ot  the  response,  it’s  possible  to  end  up  wife  quite  large  residual 
fee  cerne  "®1***  1  '  Spe"d  m°re  ‘,mC  tha"  1  Wa"1  l00king  at  the  «ide*lip  and  getting  the  sideslip  needle  back  in 


SPSOt AL  F2LOTB ac  THCKKSSCFS 


UtesiJ  toirfe.t:lm  £s  zeoisreiS  fSsr  aH  fee  ■-»•««'■■»?«  aerf  ts’s  csiie  scfcca-^al  asri  jte  tare  to  S ■■ftp 
cgc&ngag  ea  yncr  »c*a  fee  rofirsgg)  gg~»»-j> 

F334AST  B2AS03S  FCa  THE  FSLOT  HATBfiG 

H  tfarit!  Pea  wi-lfeg  ca  «r  t2*  azrplzeie  is  zettjoiJr,  Eotcre r,  fe  ettneleris^fs  fez  I  zaEfc  abacs  ea 
tS*  sSSesEy  arc  ecasiy  a  ssefiezasely  cfepscraaraiJe  iefarieory  aaJ  H  feci  rejcsre*  caaajraMf  ces=5*ssazrcei  oo 
t&e  pare  c£  tfee  psSss. 


COSFECHraAIKBS  3  ~  *  C'-0Z  PILOT  SLATING  4.5  TU3EULENCE  RATING  A 

USUAL  EMF3ESS05S  AND  GENERAL  COMMENTS 


Irital  mqpsessscta  si  fee  ceeabgezaliess  was  fez  B  wass’z  going  to  be  a  very  gocd  see  became  of  tbe  slow 
£reaiect!  recast.  And  Iz  tsraed  ces  iz  really  wasa*Z  very  bad  cither.  I  jotss  I’d  p=e  tl  ca  tbe  etdoere  caajory. 

AS1LIT5T  TO  TBU2 

Ability  to  tries  laterally  was  food.  DiredieciUy.  ace  Crete  as  good  as  it  was  laterally  becacse  of  this 
very  slow  directional  resgecse.  iz  doesn't  ccite  warn  to  come  aroecd  as  fast  as  t  warn,  be:  cece  I  jo!  i:  *cre  jad  got 
it  trimmed,  tbe  airplane  held  its  trees  Crete  welL  Leefttafe]  teens  was  okay. 


SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  2o6  dej/sec*-ia.  =  19.5  deg/sec^-ia. 

I  was  able  to  select  light  ailerons  oo  teat  ooe,  brt  ace  orerly  light  becacse  there  were  a  cocple  of 
problems  there.  Sideslip  was  generated  aad  it  looked  like  it  was  initially  ea  the  prorerse  direction.  There’s  a  bit 
of  a  tendency  tor  the  airplane  to  accelerate  in  roll,  aad  a  little  bit  of  a  tendency  perhaps  to  overcontrol  in  bank  angle. 
So  yoo  might  interpret  those  as  a  small  compromise  in  the  latent  aileron  gear  selection.  1  had  to  back  off  on  what 
I  started  on  initially  oo  the  rodder  sensitivity.  As  an  airplane,  it  doesn’t  have  very  mach  of  a  tendency  to  want  to 
stay  pointed  in  the  direction  yoa’re  going,  or  it’s  not  very  stiff  so  fet  a  little  bit  of  rodder  cacses  the  nose  to  more 
mate  a  bit  and  pick*  cp  quite  a  large  sideslip  angle.  There  was  a  seed  for  some  coordination  with  the  prorerse  yaw 
primarily  not  dcring  the  rolling  maneevers,  bn  at  the  end  of  a  rolling  maneerer  where  the  nose  wioold  just  want  to 
slide,  first  one  direction  and  then  the  other  and  yon  have  to  pet  it  back  with  the  rodder.  With  the  initial  gearing 
selections,  there  was  a  quite  marked  tendency  on  my  part  to  orercoatrol  fet  so  I  beavied  cp  the  redder  and  fet 
helped  a  bit.  Tbe  control  forces  are  good  in  all  three  axes.  The  displacements  I  thoeght  were  good  and  no  prob¬ 
lems  with  control  harmony. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron-only  inpets  produced  a  little  bit  of  prove rse  yaw  and  yon  could  feel  the  airplane  accelerate  a 
little  bit  in  roll,  but  in  general  the  roll  response  was  smooth  and  didn’t  really  notice  much  difference  between  with 
and  without  redder.  I  wasn't  able  to  coordinate  the  proversc  yaw  because  it  comes  in  very  slowly  and  then  tends  to 
go  out  in  the  adverse  direction,  either  at  the  end  of  the  rolling  maneuver  or  during  a  rolling  maneuver.  I  didn’t 
really  have  to  coordinate  very  much  during  the  aetcal  rolling  maneuvers,  but  at  the  end  of  a  rolling  maneuver,  par¬ 
ticularly  if  I  ended  cp  in  a  sizable  bank  angle,  1  would  usually  end  up  with  quite  a  bit  of  sideslip  into  the  turn.  I 
found  myself  having  to  hold  rudder  in  the  direction  of  the  turn  for  a  steady  turn  maneuver.  Mostly  you  end  up  just 
controlling  your  sideslip  with  the  rudder  and  doing  whatever  is  necessary  without  really  tying  into  a  given  aileron 
input.  As  hr  as  oscillatory  characteristics  are  concerned  the  Dutch  roll  seems  to  be  very  well  damped,  it  was  no 
problem  with  oscillations  either  in  roll  or  in  sideslip. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  wasn't  quite  as  good  as  I  would  have  liked.  The  airplane  had  a  bit  of  a 
tendency  for  a  rapid  rolling  maneuver  to  want  to  accelerate  in  roll  and  caused  me  a  very  slight  tendency  to  over¬ 
shoot  the  bank  angle  a  little  bit  and  I  would  like  to  emphasize  that  that's  very  small,  but  it  was  there, 

HEADING  CONTROLLABILITY 

Heading  control  was  one  of  the  poorer  features.  The  airplane  tended  to  slide  quite  slowly  m  the  direc¬ 
tional  sense,  and  I  found  myself  spending  quite  a  bit  of  time  using  the  rudders  just  to  bring  it  back.  This  is  a  very 
slow  responding  airplane  so  you  just  kind  of  have  to  feel  it  back  with  the  rudders  until  you  got  the  sideslip  centered. 
The  rudders  were  very  strong  in  creating  sideslip  even  at  the  reduced  control  sensitivities  so  that  you  had  to  take  it 
fairly  easy  with  the  rudder. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  fair  to  good,  no  real  oscillatory  problems,  but  a  little  bit  of  a  tendency  to  overshoot 
particularly  for  a  large  bank  angle  change,  but  again  this  is  real  slight.  The  biggest  problem  again  w-as  picking  up 
sideslip  and  having  to  make  a  conscientious  effort  to  put  it  back  toward  the  center. 


41 


aSSPCKSH  TO  DSSTURBASCE  INPUTS 

Response 'to  tsAs Isznze  ispczs  barely  eXictiMr.  Bc  iu^iae  &u  a  very  fcnr  tmrbcleace  rtraxie 

aada*  a  macer  cf  fact,  I  don't  tSFok  there  was  really  ary  significant  Increase  la  my  work  re^srercru'tt.  tic  pre- 
senee  of  tie  dastcrbaaces.  ' 

IXK«HTCD~KAi.  CHARACTERISTICS 

leaptafcal  kartflirjg  qualities  were  good.  Tdlda’t  think  trey  interfered  wida  tie  lateral-directinsaL 

SCIXASHiTT  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIC5J7E3  MISSION 

I  don't  be  Here  that  these  characteristics  are  satisfactory.  I  tide  they're  acceptable,  bn  rot  satis¬ 
factory.  Ia  the  air-to-air  role,  yoa  hare  to  spend  cdte  a  bit  of  tine  working  oa  the  sideslip  asd  this  slow  rfressest 
one  way  or  the  ether,  although  yoa  car  pn  it  bach  to  the  center.  It's  annoying  and  I  think  increases  the  arakia  or 
work,  certainly  a  noderate  agaoest  yoa  hare  to  ceeti — J"y  perform  that  sideslip  centering.  One  good  feature  aboot 
these  characteristics  era  Che  air-to-ground  would  be  the  lack  cf  turbulence  response  so  that  I  think  yoa  could  handle 
that  part  of  it  pretty  well. 

GOOD  FEATURES 

Toe  had  good  roll  performance  and  fortunately  you  didn't  hare  much  of  an  oscillation  to  have  to  costend 
with  is  the  sideslip. 

OHJECTIONA3LE  FEATURES 

Primary  objection  is  the  drifting  off  is  sideslip,  the  fact  that  yoa  have  to  hold  steady  redder  in  the. turn, 
and  the  fact  that  the  airplane  accelerates  up  in  roll. 

SPECIAL-  PILOTING  TECKNIGUES 

Yoa  hare  to  pay  considerable  attention  to  the  sideslip  and  continually  put  it  lack  toward  the  center,  hut 
this  was  really  cot  too  difficult  to  accomplish,  so  the  biggest  problem  was  how  rapidly  you'd  be  able  to  get  it  back 
towards  die  center. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

1  think  the  airplane  is  acceptable,  however  I  do  not  feel  these  characteristics  are  satisfactory;  T  think 
the  deficiencies  are  slightly  more  than  minor,  moderate  compensation  is  required. 


CONFIGURATION  3  H'StslL's, s  =  +  0. 10  PILOT  EATING  8  TURBULENCE  RATING  A 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  was  that  I  wasn't  going  to  like  it  and  that  it  wasn't  going  to  be  very  good.  Lot  of 
proverse  yaw  every  time  you  put  in  an  aileron  control  input  and  a  relatively  low  frequency.it  looks  like  to  me  that 
large  sideslip  angles  were  built  up.  Had  a  hard  time  coordinating  the  proverse  yaw  -  in  the  steady  turns  the  sideslip 
comes  into  the  turn  and  you  end  up  holding  rudder  in  the  normal  directions.  Quite  a  bit  of  coordination  is  required 
and  quite  large  sideslip  angles  are  developed. 

ABILITY  TO  TRIM 

Ability  to  trim  laterally  and  directionally  -  I  thought  were  both  good.  Longitudinal  trim  was  likewise  OK; 
SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'g^  =  272  deg/sec*-in.  =  22.  5  deg/sec1 -in. 

I  ended  up  keeping  what  we  started  out  with  on  aileron  sensitivity  because  it  seemed  to  be  just  about 
kind  of  a  moderate  type  selection,  as  1  mentioned  large  sideslip  angles  were  developed  with  an  aileron  control  input 
which  are  aggravated  by  the  higher  aileron  control  sensitivity  so  that  the  value  I  had  seemed  tobe  in  a  range  that  I 
could  control  the  airplane  in  roll  to  a  reasonable  degree  with  forces  that  were  only  moderately  light.  I  was  able  to 
keep  the  sideslip  under  control  somewhat  so  that  there  was  a  bit  of  a  compromise  on  the  aileron  gearing  selection 
keeping  it  lower  than  I  would  probably  normally  like  in  order  to  keep  down  the  large  sideslip  angles  that  were 
generated.  There  was  also  a  tendency  on  the  aileron  on  the  roll  control  to  overshoot  and  oscillate.  A  very  squeamish 
airplane  in  roll  so  that  keeping  the  gearing  a  little  lower  than  normal  would  help  that  situation  somewhat  so  there 
were  a  couple  of  compromises  involved  in  aileron  gearing  selection.  Rudder  I  ended  up  going  to  lighter  forces  on 
the  rudder  in  order  to  be  able  to  coordinate  the  large  adverse  sideslip  that  seemed  to  be  there  during  a  steady  turn. 

In  other  words  when  you  would  initially  put  in  an  aileron  control  input  you  would  get  a  quite  large  proverse  yaw  but 
then  when  you  got  into  a  steady  turn,  the  airplane  required  steady  rudder  into  the  turn  and  the  rudder  selection  was 
primarily  based  on  my  desire  to  have  light  lot  .cs  since  I  was  having  to  hold  steady  rudder  in  turns.  Displacements 
were  small,  control  harmony  I  thought  was  go.>d. 
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AIRPLAVZ  RESPONSE  TO  PILOT  INPUTS 


Usisg  aileron  inpd  without  fee  redder,  most  noticeable  thing  «»  that  there  was  enough  proverse  yaw 
feat  yoa  could  actually  see  it  ia  fee  roll  control  even  though’ there  seemed  to  be  a  relatively  small  roll  to  sideslip  - 
ybc  could  feel  fee  airplane  accelerate  cp  ia  roll  and  generated  a  quite  la?;e  proverse  sideslip  initially  then  as  the 
airplane  rolled  and  began  to  pick  up  a  steady  torn,  the  sideslip  came  back  into  the  adverse  direction.  Coordinating 
this  was  difficult,  such  large  sideslip  angles  were  generated  in  both  the  proverse  and  adverse  direction  if  you  wish 
to  keep  fee  airplane  under  control  ia  sideslip  you  had  to  make  an  attempt  to  cross  control  initially  followed  by  normal 
coordination,  this  was  a  difficult  task  to  do.  The  airplane,  in  the  Dutch  roll,  didn't  seem  to  be  oscillatory  direc¬ 
tional If  however  there  was  an  oscillatory  tendency  in  bank  angle  when  you  attempted  to  control  tank  angle  tightly. 

It  takes  I  think  an  inordinate  amount  of  yo^r  time  attacking  the  coordination  requirements  in  cross  controlling 
followed  by  the'  normal  redder  inputs  so  that  the  maneuvering  coordination  requirements  were  quite  stringent. 

BANK  ANGLE  CONTROLLABILITY 

It’s  difficult  when  done  aggressively.  There  is  a  definite  tendency  to  overshoot  and  also  a  tendency  to 
oscillate  about  fee  bank  angle  so  feat  you  realty  have  to  turn  down  your  input  on  the  bank  angle  and  go  at  it  quite  a  bit 
slower  in  order  to  achieve  the  proper  bank  an;le. 

HEADING  CONTROLLABILITY 

Heading  control  is  quite  poor  on  this  airplane  and  the  large  sideslip  angles  that  are  generated  seem  to- 
be  at  a  relatively  low  frequency  so  feat  you  end  up  kind  of  pushing  the  nose  around  with  your  feet. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

When  I  lose  the  cue  of  the  sideslip  needle  1  have  more  difficulty  because  I  find  that  I  was. relying  on  the 
displacement  of  the  sideslip  needle  and  making  a  conscientious  effort  to  put  the  needle  back  in  the  center  in  order  to 
keep  the  sideslip  under  control.  When  I  went  to  the  bank  angle  tracking  task  and  attempted  to  use  just  the  ball  then 
I  wasn't  quite  so  good  at  it.  So  that  the  bank  angle  tracking  task  performance  was  only  fair  and  1  think  the  only 
reason  1  could  do  it  fair  is  by  going  at  it  quite  slowly. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  has  a  very  negligible  turbulence  response,  both  laterally  and  directionally  so  that  it  was 
really  no  problem  there. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  probably  the  best  thing  about  the  configuration.  They  did  not 
degrade  or  detract  from  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  do  not  feel  that  these  characteristics  as  I  see  them  are  acceptable  for  the  fighter  task.  The  quite 
large  sideslips  generated  I  think  would  completely  negate  any  ability  on  the  pilot's  part  to  be  able  to  suit  him  in  a 
target  air-to-air  or  air-to-ground.  You  just  have  to  spend  too  much  time  controlling  the  sideslip.  Also,  the  ten¬ 
dency  to  overcontrol  and  oscillate  in  bank  angle  l  think  is  a  great  detriment  to  the  air-to-air  task  in  particular, 
perhaps  less  so  on  the  air-to-ground. 

GOOD  FEATURES 

There  were  really  no  good  features,  longitudinal  was  perhaps  only  good  feature. 

OBJECTIONABLE  FEATURES 

The  major  ones,  the  large  sideslip  angles  generated  starting  initially  in  the  proverse  direction  and 
ending  up  in  the  adverse  direction  -  difficult  to  coordinate. 

SPECIAL  PILOTING  TECHNIQUES 

You  do  have  to  spend  more  than  the  normal  amount  of  time  tracking  the  sideslip  in  order  to  keep  it 
under  control.  You  do  have  to  try  to  coordinate  the  proverse  and  the  adverse  yaw. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  not  adequate  -  you  cannot  do  the  job,  it's  not  acceptable,  however,  I  do  feel  that 
it  is  controllable.  However,  you  do  have  to  spend  a  lot  of  time  controlling  the  sideslip  so  that  you  have  to  detract 
quite  a  bit  from  your  task  just  to  keep  sideslip  under  control. 
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CONFIGURATION  8  IDENTIFICATION: 


AND  FLIGHT  TEST  DATA  TABULATION 


LATERAL-DIRECTIONAL  MODAL  PARAMETERS  AND  STABILITY  DERIVATIVES 
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(DEG/SEC)  A  (DUG/SEC) 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  8 


(DEG/SEC) 


isse 


BiSaHHaMi 


bsilili 


liiBE 

pffllii 


mi 


SSBBB8SSI 

Bngfl 

■HSU 

BHHHUiiiHiiiHnnlH 


iHHffiHBsnHnni 

IHHffiHHgjHH 
jai— HBBB 


AILERON  STEP  INPUT 
RECORDED  IN  FLIGHT 


AILERON  PULSE  INPUT 
RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  8 


CONFIGURATION-  8  [l’s^  =  -  0.05  PILOT  RATING  8  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Voice  recorder  malfunctioned.  Pilot  comments  were  therefore  lost. 

SELECTION  OF  AILERON  AND  RUDDER  CONTHOL  SENSITIVITIES 

deg/ sec* -in.  N 'ggJ>  -  17.0  deg/sec2 -in. 


CONFIGURATION  8  ^s/^/s  =  *  °-°3  PILOT  RATING  5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  was  a  confusing  configuration  because  there  are  some  interesting  things  going  on  and  it*s  kind  of  hard 
to  sort  them  out. 

ABILITY  TO  TRIM 

Trim  wasn't  difficult  in  either  axis.  Directional,  if  anything,  a  little  degraded  from  the  lateral,  but 
still  okay.  Longitudinal  trim  was  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

~  ^87  deg/sec2-in.  ^3 up  ~  H-0  deg/sec2 -in. 

There  was  a  lot  of  sideslip  generated  to  a  roll  control  input.  Very  difficult  to  tell  if  it  was  coming  from 
the  ailerons  or  from  the  roll  rate.  But  I  purposely  kept  the  gearing  a  little  lower  than  I  would  possibly  like  in  order 
to  cut  down  on  this  sideslip  problem.  It  wasn't  an  airplane  that  you  coulJ  really  be  overly  aggressive  with.  I 
ended  up  with  the  rudder  sensitivity  that  I  started  out  with.  It  was  real  easy  to  overcontrol  the  sideslip.  By  hcavying 
it  up  I  found  I  had  a  little  belter  coordination.  In  other  words,  better  harmony  between  the  ailerons  and  rudder  input 
with  the  heavier  rudder  selection.  Forces  were  noticeable.  Displacements  were  still  small.  Control  harmony  in 
general  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

I  didn't  look  at  that  closely  but  what  I  think  I  was  seeing  was  a  little  bit  of  proverse  yaw  due  to  the  aileron 
input  and  then  a  fairly  strong  adverse  yaw  due  to  roll  rate.  Anyway,  it  turns  out  that  coordination  required  is  in  the 
adverse  direction.  It's  a  problem,  but  not  too  difficult  to  do.  You  have  to  stick  with  it  because  of  the  fact  that  you 
can  generate  quite  a  large  sideslip  if  you  don't  coordinate.  But  the  coordination  required  is  in  the  proper  direction 
so  that  I  was  able  to  accomplish  it  at  least.  The  airplane  seemed  to  be  very  heavily  damped,  oscillations  were  not 
a  problem,  at  least  in  the  classic  Dutch  roll.  Rudder  is  required  in  the  normal  direction  for  most  rolling  maneu¬ 
vers.  That  surprisingly  was  not  too  difficult  to  achieve. 

BANK  ANGLE  CONTROl  LABILITY 

Ability  to  achieve  desired  bank  angle  control  surprised  me  a  little  bit.  The  roll  rate  was  not  real  smooth 
even  with  coordination  and  I  had  a  tendency  to  kind  of  work  my  way  up  to  the  bank  angle  and  if  1  went  at  it  aggressively 
enough  then  I  tended  to  overshoot  and  I  fell  that  it  would  take  me  i  or  3  tries  to  settle  down  on  the  bank  angle.  Any¬ 
way,  the  bank  angle  control  is  not  as  good  as  I  would  have  liked  or  has  been. 

HEADING  CONTROLLABILITY 

Heading  control  was  not  even  as  good  as  bank  angle  control  because  of  the  sideslip  angles  that  were 
generated  and  the  fact  that  l  had  to  pay  attention  to  sideslip  and  put  the  ball  back  into  the  center. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  not  particularly  good,  only  fair.  I  noticed  a  tendency  to  work  my  way  up  to  the  bank 
angle,  a  tendency  to  overshoot.  It's  kind  of  difficult  to  explain.  It's  not  what  I  would  call  a  classic  oscillation  about 
the  bank  angle.  1  think  it  wan  the  fact  that  I  wasn't  able  to  pinpoint  the  thing  as  nicely  as  I  would  have  wanted  to. 
Sideslip  was  a  bit  of  a  problem  there.  Sideslip  seems  to  have  a  fairly  strong  rolling  moment  associated  with  it. 

Maybe  the  coupling  of  those  two  was  getting  me. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  mostly  in  roll.  They  weren't  as  bad  as  I  had  expected  them  to  be. 

It  did  cause  a  moderate  deterioration  in  my  performance  and  in  my  bank  angle  controllability. 

LONGITUDINAL  CHARACTERISTICS 


Longitudinal  handling  qualities  were  okay.  No  problems  there. 


SUITABILITY  OF  IKS  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  «>-:->  they  are  accetrtaKe-  They  certaialy  are  sal  satisfactory,  becacse  yoa  don't  tore  as  lice  a 
as{Ie  control  as  yo^S-cW  like  S  yoa  &»’t  hare  as  good  a  ^ 

reason  is  becacse  of  the  large  sideslip  angles  that  can  be  generated  tntbecl  «*£*J=*^ JJw ills* 
,v;-v  tj.e  bank  angle  response  to  tcrbcleoce  would  be  a  factor,  ho*  ever.  Ti_ms  that  t_e  roll  - 
jroto*et££*s  ra  target  is  enocgh  time  to  keep  frees  Saving  these  Urge  isterbanees  to  really  affect  *hat  yon 

were  doing. 

GOOD  FEATURES 

Nothing  really  octsUndingly  good.  I  think  the  fact  that  the  coordination  retired  is  in  the  prefer 

direction  and  therefore  you  have  a  chance  at  least  to  keep  the  sideslip  son-.e*nere  in  bo==<'s  J  .  fVatnre 

cootrol“c£niqoes  is  perhaps  a  good  feature.  Then  the  fact  that  the  Dctch  roll  IS  so  well  damped  is  a  good  feature. 


OBJECTIONABLE  FEATURES 

Objectionable  features  revolve  primarily  around  the  not  really  slow  directional  response,  but  perhaps  it 
is,  and  the  fact  that  a  Urge  sideslip  angle  can  be  generated  if  yon  don’t  coordinate  and  the  fact  that  you  have  to 
spend  a  considerable  amount  of  time  working  at  the  coordination.  I  think  that  the  bank  angle  response  to  disturbance 
inputs  falls  into  the  objectionable  features  category. 

SPECIAL  PILOTING  TECHNIQUES 

You  need  to  coordinate  with  the  rudder  for  any  maneuvering  task  and  if  you  don’t  coordinate,  quite  Urge 
sideslip  angles  are  generated. 

PRIMARY  REASON  FOR  THE  PILOT  itATING 

I  think  that  it  is  acceptable,  however,  I  don’t  think  that  it  is  satisfactory.  I  think  that  the  sideslip  that  I 
am  seeing  and  the  fact  that  I  have  to  keep  working  them  out  certainly  falls  in  the  moderately  objectionable  category; 
considerable  pilot  compensation  was  required. 


CONFIGURATION  8  =-0.01  PILOT  RATING  4  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It’s  one  where  I’m  really  having  difficulty  making  up  my  mind.  It’s  got  some  good  points  and  then  it’s 
got  some  bad  points  and  the  bad  points  don’t  show  up  all  the  time  and  that’s  what  concerns  me  and  I’ll  talk  about 
that  Uter.  My  initial  impression  of  the  configuration  was  that  it  wasn't  going  to  be  very  good. 

ABILITY  TO  TRIM 

Lateral-directional  is  really  very  good.  The  airpUne  is  a  little  slow  responding  directionally,  but  once 
I  get  a  trim,  it  doesn't  seem  to  want  to  wander  away.  Longitudinal  trim  is  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lg/Is  =  297  deg/sec*-in.  N g£p  =  16. 0  deg/sec* -in. 

I  had  a  low  frequency,  lazy  feeling  airplane  that  I  couldn't  maneuver  aggressively.  I  felt  like  I  was 
tuning  myself  to  the  airplane  somewhat  with  the  aileron  gear  ratio  selections  that  I  wanted.  So  they  were  quite 
satisfactory.  I  had  no  complaints  about  the  selection  that  I  made.  This  really  wasn't  a  compromise.  The  rudders, 

I  heavied  up  a  bit  because  it  was  very  easy  to  overcontrol  directionally.  With  the  heavier  rudders,  there  was  less 
tendency  on  my  part  to  disturb  the  sideslip.  The  forces  on  the  rudder  then  were  a  little  heavier  than  perhaps  I 
would  have  liked,  and  it  you  call  anything  a  compromise,  it  would  be  that.  Displacements  were  small  in  all  three 
axes,  control  harmony  seemed  to  be  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

The  response  to  an  aileron  without  rudder,  the  roll  response  seemed  to  be  very  smooth  and  there  was  a 
little  bit  of  sideslip  generated.  It  seemed  to  come  about  primarily  due  to  the  roll  rate,  but  it  was  not  excessive. 

I  coordinated  the  airplane,  the  yaw  that  1  was  seeing  was  in  the  adverse  or  normal  coordination  direction.  When  I 
did  coordinate  the  airplane,  I  had  a  tendency  to  overcontrol  and  forced  the  sideslip  out  the  other  direction.  So  I 
think  I  tended  to  keep  my  feet  on  the  rjdders,  but  probably  putting  in  very  small,  if  any  inputs.  So  in  maneuvering, 
if  I  tried  to  coordinate  the  airplane  as  I  rolled  it,  I  usually  overcontrol,  however,  if  I'd  stop  the  airplane  abruptly 
and  maneuver  abruptly,  it'd  look  like  I  occasionally  ended  up  with  fairly  large  sideslip  angles  which  were  relatively 
slow  in  coming  back  to  center.  That  took  some  conscious  attention  on  my  part,  had  to  go  into  coordinating  the  side¬ 
slip  as  it  built  up  just  because  it  vat  there  and  not  because  I  seemed  to  be  putting  it  there  with  my  aileron  control. 
Coordinating  aileron  and  rudder  together  is  pretty  easy  to  do  with  a  slight  tendency  to  overcontrol.  However  on  an 
abrupt  maneuver,  when  I've  stopped  putting  in  inputs,  the  airplane  would  occasionally  end  up  in  a  large  sideslip  angle 
and  had  to  taxe  the  rudder  to  bring  the  ball  back  to  the  center. 
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HANK  ASCL*  CONTROLLABILITY 

Ability  to  tcHrn  fc*=k  isjjs  ns  fair  to  {ted.  A  little  bet  d  traJssey  to  orertessro!.  pntcdirty  «hea 
sideslip  <fi-  jts  i=to  the  picture-  Was  iaritj  a  little  sore  gflitefcy  tbaa  1  weeld  13x  to  see  because  6c  asrpSazr, 
direct icraliy  is  very  slew  to  respond  so  £a:  abea  1  roll  the  sirjs  level  asd  expect  6c  assc  to  be  right  where  1  net 
it,  eccasiosally  it's  starfjr  drilling  back  frccti  6c  sideslip  disterbaece. 

HEADING  CONTROLLABILITY 

The  heaeizg  cestre!  is  cot  as  good  as  the  fcazk  aegle  ccelroL 

3ANK  ANGLE  COMMAND  TRACKING  TASK 

Basic  angle  tracking  task,  surprisingly,  was  1  thought  pretty  good.  1  purposely  left  the  tracking  task  ea 
so  that  the  sideslip  needle  world  go  away  or  not  indicate  sideslip  to  me,  maeesver  the  airplane  abruptly,  and  we 
seemed  to  be  doing  pretty  good.  M 1  worked  at  the  sideslips  or  don't  coordinate  at  all  even,  the  sideslip  seems  to 
stay  relatively  small,  bet  on  occasion  I  end  cp  with  these  real  large  sideslip  angles. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  didn't  seem  to  be  excited  very  much  by  the  random  disturbance.  If  anything  I'm  seeing  a 
little  more  in  the  bank  angle  than  in  the  directional  channel,  but  even  that  wasn't  too  bad  and  we  had  an  airborne 
target  which  we  tracked  lor  a  while  and  that  was  reasonably  fair  except  lor  the  sideslip  and  the  disturbance  when  I 
try  to  keep  the  nose  right  on  the  target.  I'd  overcontrol  in  sideslip.  So  the  response  to  disturbance  didn't  cause 
major  disruption  in  my  ability  to  perform  the  task. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Air-to-air  -  I  don't  really  think  they're  very  good.  I  think  the  slow  directional  response  really  would 
cut  down  my  ability  to  get  right  on  a  target  and  hold  it  there.  Air-to-ground,  I  think  you'd  have  similar  problems. 
The  airplane  is  so  slow  responding  that  it  just  takes  too  long  for  it  to  come  back  by  itself  and  when  I  get  in  there  with 
the  rudder,  I  tend  to  overcontrol  the  directional  response  and  that's  not  good.  So  the  special  problems  involved  are 
in  those  two  things.  When  1  do  get  a  sideslip  disturbance  and  1  let  the  airplane  take  care  of  itself,  it's  slow  coming 
back.  If  I  try  to  take  care  of  it  myself,  a  strong  tendency  to  overcontrol. 

GOOD  FEATURES 

The  roll  control  is  certainly  a  good  feature  and  also  the  fact  that  there  is  only  a  small  amount  of  sideslip 
generated  if  you  roll  the  airplane  at  reasonable,  but  not  necessarily  the  very  rapid,  roll  rates. 

OBJECTIONABLE  FEATURES 

It's  an  objection  on  my  part  that  X  don't  get  in  there  and  fly  the  airplane  as  aggressively  as  I  like  to  fly  it 
in  the  fighter  mission  because  of  a  slow  directional  response  and  a  tendency  to  excite  large  sideslip  angles.  It's 
objectionable  to  me  that,  when  I  do  try  to  coordinate  the  airplane,  I  overcontrol  in  sideslip  and  again  excite  large 
sideslip  angles. 

SPECIAL  PILOTING  TECHNIQUES 

You  have  to  pay  considerable  attention,  I  think,  to  the  sideslip  response  and  keep  checking  it  to  make  sure 
that  the  sideslip  is  near  zero. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I'm  going  to  say  that  this  configuration,  as  it  stands,  is  not  satisfactory  without  improvement.  I  think 
that  the  sideslip  response  that  I  sec  is  certainly  annoying.  I  don't  think  it's  a  real  moderate  objection,  but  I  think 
it  docs  require,  on  my  part,  a  moderate  amount  of  pilot  compensation  to  keep  checking,  getting  the  sideslip  back 
to  zero. 


CONFIGURATION  8  NSj,3!L'},s  =-0.01  PILOT  RATING  -1  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  of  the  configuration  was  that  I  wasn't  going  to  particularly  like  it,  then  I  kept  going 
through  phases  with  the  thing  where  there  were  some  things  about  it  that  1  liked  and  some  things  that  I  didn't  like.  I 
tried  maneuvering  the  thing  aggressively  and  less  aggressively  and  workine  without  the  random  noise  a  number  of 
times  just  to  see  what  was  going  on  and  frankly  I  found  it  a  very  difficult  configuration  to  evaluate. 

ABILITY  TO  TRIM 

Ability  to  trim  laterally  seems  to  be  a  little  better  than  it  is  directionally.  Directionally  the  airplane 
seems  to  be  relatively  slow  although  it  seems  to  be  well  damped.  You  have  to  spend  a  considerable  amount  of  time 
looking  at  the  sideslip  and  making  sure  you've  got  it  squared  away.  There  were  a  couple  of  times  there  when  I 
thought  I  had  it  trimmed,  when  it  seemed  to  drift  off  a  little  bit  on  me.  So  the  directional  trim  wasn't  quite  us  good 
as  the  lateral.  Longitudinal  trim  was  good. 
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SELECTION  OF  JESStOS  A3G>  RUDDER  COKTBOL5S55!11lfnES 

-  2cD  iej/jfT-b.  JVji?  =  10  drg/s«c*-Es. 

I  selected  aa  zHIetesj  gearicj  6zt  was  pmfeafejj"  a  Httle  less  r*va  m&i:  I  bad  la  6e  pas:  fees  it  seeaacd  tii: 

I  aeeded  fiat  ta  order  ta  keep  Crccs  ewerceotroSIicg  aad  as  I  weas  ep  eo  fie  atleroo  jearirj,  I  seemed  to  excise  a 
Hole  cart  sidcsip,  zbh segh  art  a  lee.  aad  fie  sideslip  tarred  cm  ta  fee  fie  tfyyes:  problem  ia  fi is  cadipaafiee. 
There  was  a  aery  slijat  compromise  £a  aileroa  jcirirj,  fees  ta  cry  fidusj,  soe  very  sigaiflcaaa.  I  did  fiad  fiat  I 
have  to  ecs  dswa  fie  redder  seasisiWty  I  fiirx  a  sips;  ft  ram  aasoccs  Cross  fie  iasiil  redder  scasisinty  fiat  we  had, 
aad  primarily  feecacse  it  was  eery  easy  ta  excite  side-slip  wifi  fie  rodder  wifi  fits  ceeCiyeraiice.  I  fixed  fiat  fie  re 
was  a  ceed  Cor  a  little  coordiaatioa  aad  I  was  oxerccetrolliap  fie  sideslip  ceric  a  feet  aed  fey  erttiay  dowa  fie  rodder 
seasitrrity,  it  grade  toy  tero  ceardiaatiaa  a  lot  easier  ta  performs.  So  fie  forces  were  satisfactory  ia  all  tferee  axes. 
Displacements  were  small  aed  ia  general  fie  harmony  of  fie  coetrals  was  pood. 

AIRPLANE  RESPONSE  TO  PILOT  LNPUTS 

Wifi  ailerca-caly  irpets  it  seemed  to  have  a  smooth  roll  rate.  At  least  wfeat  little  efeaeges  1  was  seeing 
were  small  enough  or  slow  enough  fiat  fiey  dids't  stake  much  difference.  A  little  bit  oa  coordiaatioa  required  ia 
fie  normal  or  adverse  direction,  bat  it  was  relatively  easy  to  perform  aad  ooce  !  got  fie  geatiag  set  somewhere  rear 
fie  proper  value,  1  cids’s  have  too  much  difficulty  wifi  fiat.  The  air place,  during  rapid  maneuvering,  did  seem  to 
break  into  a  little  bit  of  an  oscillation.  It  was  very  slow  aad  it  didn't  persist,  feet  these  was  about  one  or  two  over¬ 
shoots  aed  it  took  me  quite  a  bit  of  time  for  these  couple  of  oscillations  that  I  sa-r  to  die  out.  So  that  was  a  bit  of 
a  problem. 

BANK  ANGLE  CONTROLLABILITY 

Hank  angle  controllability  is  only  good.  A  tendency  for  this  kind  of  residual  sideslip,  I  think  is  probably 
*  good  way  to  describe  it,  causes  the  airplane  to  roll  a  little  bit  away  from  fie  back  angle  fiat  I  just  got.  aad  I  could 
control  it,  but  it  required  kind  of  a  secondary  input  in  order  to  be  able  to  bold  fie  bank  angle  right  on.  It  wasn’t 
something  fiat  was  really  difficult  to  do  but  something  fiat  was  noticeable. 

HEADING  CONTROLLABILITY 

Heading  control  was  only  good  also.  You’d  stop  fie  airplane  then  you’d  have  this  little  bit  of  residual 
sideslip  or  this  very  slow  oscillation  wifi  fie  nose. 

RESPONSE  TO  DISTURBANCE  INPUTS 

I  seemed  to  have  a  fairly  noticeable  roll  response  to  the  disturbance  inputs.  But  more  noticeable  were  fie 
sideslip  angles  that  I  was  seeing  as  1  maneuvered.  I  don’t  know  whether  that  built  up  or  what,  but  I  would  tend  to 
end  up  in  a  lot  greater  sideslip  angle  than  I  really  wanted  to  be.  The  random  disturbance  did  cause,  at  least  a  minor 
deterioration  in  my  performance. 


LONGITUDINAL  CHARACTERISTICS 


The  longitudinal  handling  qualities  were  good,  didn’t  interfere  wifi  fie  lateral-directional. 
SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 


•J  1  ?-0n  1  they’re  suitable  for  fie  air-to-air  mission  primarily  because  of  my  poor  directional  control 
or  poor  sideslip  control  and  when  you  re  trying  to  shoot  another  airplane,  particularly  wifi  guns,  sideslip  can  be 
H in.  SidesliP-  ^-to-ground.  you'd  have  similar  problems. 


rations  which  tend  to  he  very  slow. 


GOOD  FEATURES 


and  1  could  flylufic  a^ighter.'  lh°U8ht'  8°°d  r°U  a"gle  C0"tr01-  1  C°uld  nianCUVCr  thc  a"P‘a"c  aggress, vely 


OBJECTIONABLE  FEATURES 


--a  _  .9*,icc',iopabl<:  f?atur.cs  ■  just  onc  that  I've  boon  talking  about  mostly  and  fiat's  this  tendency  to  generate 
°  ,„d ,  ,P  ’"“h  3  residual  sideslip  angle  which  I  found  required  more  attention  than  I  thought  was  necessary  in  order 

‘°V Jrl Cc  °  pefrform  ,hc  f,6h,er  ml8s>°n.  I  thought  thc  sideslip  angles  generated  in  the  turbulence  were  noticeable 
and  txcessive  for  protracted  maneuvering. 


SPECIAL  PILOTING  TECHNIQUES 


r  j-  Y°U  d°  haV°  ?°  pay,morc  attention  to  maneuvering  the  airplane  directionally  than  I  think  is  desirable 

cl^se  iTr^U  18  *"  *aC  ProPcr,dircjction  and  if  you're  concentrating  on  it  you  can  keep  the  needle  pretty 

close  to  center  for  making  rapid  turns*  I  tend  to  get  behind  on  the  sideslip. 
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P3JMA2T  BEASQ3C  FG3  THE:  F2LOT  3A1CCC 


fi  «5s<a*l  r'— ^  this  aSggfaac  cs  xatisLactory  3 at  is  ss.  I  r— s SaSeslip  or  dssvccseeal  corzzroS  wodd  have  to  £>*? 
crngtrarcdL  2ad  i:'s  a  esar  boa  agaaytgg  defBcseary  tea  ts  does  rec-Erc  S  therk  ctoferatc  poBoe  cccgaajataeo. 


CONFIGUBATICM  S  ffjw/i,^  =*0.62  PILOT  HATING  4  TB32UIEKCS  8AT5SO  3 
DaTsAL.  tUPHESSffii  AND  GENERAL  COMMENTS 

fcSill  myrtisaa  iai  £11  it  wasa’t  too  tacit,  act  ‘gaoi,  bat  act  too  bad.  la  general  I  cocld  perform 

the  aji. 

ABILITY  TO  TRIM 

Ability  to  treat  I  thought  was  pretty  good  botb  lateral  aad  dirotticaally. 

SELECTION  OF  AILERON  A!0  RUDDER  CONTROL  SENSITIVITIES 

=  22S  deg/sec®-t3.  =  15.5  deg /*ec*-ia. 

I  tried  aileron  with  a  few  different  combers  trying  to  get  ice  sensitivity  that  would  allow  me  to  macecver 
the  airplane  rapidly  and  yet  keep  the  sideslip  down  to  more  reasonable  values.  When  I  went  too  high  on  the  gear 
selection  there  was  a  very  slight  tendency  to  overcoatrol  in  back,  this  is  very  snail.  I  ended  cp  with  a  very  slight 
compromise  I  wonid  say  on  the  gar  selection  and  one  that  would  give  me  the  opportunity  to  have  good,  light  aileron 
and  at  the  same  time  keep  from  producing  too  large  a  sideslip  angle.  On  the  redder,  I  didn't  really  play  with  the 
redder  very  much,  I  was  not  able  to  coordinate  the  airplane  very  well,  at  lust  initially,  to  an  aileron  input.  It 
required  study  rodder  in  the  turn.  I  didn't  want  to  hold  a  lot  of  force  ice.  I  found  that,  because  of  the  light 
directional  stiffness,  it  was  usy  to  move  the  sideslip  around  -oth  your  feet  so  there  was  a  bit  of  a  compromise  in 
trying  to  get  something  that  was  sensitive  enough  to  give  me  reasonable  forces  in  the  turn  but  nut  too  sensitive 
causing  me  to  overcontrol  the  sideslip.  Forces  that  I  ended  up  with  on  the  redder  were  a  little  buvy  but  okay,  the 
aileron  forces  were  light*  no  problem.  Displacements  on  bank  were  reasonable,  in  fact  I  didn't  even  notice  them. 
Control  harmony  was  good  in  all  three  axes. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron  response  without  the  rudder  was  relatively  smooth  roll  rate,  but  a  considerable  amount  of  side¬ 
slip  generated  in  the  proverse  direction  at  lust  initially  followed  by  a  very  slow  migration  back  to  adverse  direction 
once  you  have  ruched  the  study  bank  angle.  Trying  to  coordinate  the  initial  sideslip,  wasn't  v*vy  good  although  you 
could  do  it  if  you  thought  about  it.  1  ended  up  having  to  coordinate  the  airplane  in  the  adverse  direction  once  I 
reached  study  state  turn.  As  far  as  oscillatory  characteristics  are  concerned  the  airplane  seemed  to  be  well  damped 
and  no  real  oscillations  to  spuk  of.  The  sideslip  disturbances  arc  slow  enough  so  that  you  end  up  having  to  push 
them  back  in.  Maneuvering  coordination  requirements  you  do  have  to  pay  more  attention  to  sideslip  than  I  would  like 
simply  because  it  seems  to  hang  up  and  you  have  to  keep  pushing  it  back.  The  airplane  seems  to  have  a  moderate 
roll  to  sideslip  ratio  so  the  sideslip  does  spill  over  into  the  roll  but  it  seems  to  be  generated  slow  enough  so  that  I 
can  make  aileron  corrections  necessary  to  keep  it  from  being  a  big  factor. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  control  bank  angle  I  thought  was  good,  not  super,  but  good. 

HEADING  CONTROLLABILITY 

Heading  control  a  little  bit  more  of  a  problem  than  the  bank  angle  control  simply  because  of  the  slow- 
directional  response. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

The  bank  angle  tracking  task,  I  thought  my  performance  was  good,  the  only  problem  that  I  had,  again, 
was  keeping  up  with  the  study  sideslips. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Tracking  response  to  disturbance  inputs  was  I  thought  relatively  small,  a  little  more  in  roll  perhaps  than 
in  the  other  channel  but  I  think  there  was  no  significant  deterioration  in  my  performance  although  a  little  more  effort 
was  required. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good  and  not  a  factor  in  the  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they  arc  acceptable,  I  don't  think  at  this  point  they  are  satisfactory.  I  think  the  slow  directional 
response  is  too  slow  so  that  it  is  very  difficult  to  get  the  nose  pointed  where  you  «ould  like  it  to  precisely  go.  Also, 
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fe*  itoif  sajcsHp  tsffes  £it  yec  c=d  ej»  geseratzzg  cccastosally  jes  essie  l*s*easd  yoe  Stars  ts  QtsJ  soje  tsss 
■wSaij  co  feats  is  scccsnrf.  Qo  fee  azr-fe-grecsd  roJe,  fee  tow  dirtctictal  stiifrws  fcis  bees  a  prcoieo 

Cidoig  ggecsd  target,  fee  =xj*e  seems  to  tore  a  cfead  cf  Its  <s*o,U  warns  to  waoier  car  way  ard  fee=  fee  cfesr. 

GOOD  FEATURES 

Tie  bask  izyls  ccclrollahsEsy  was  gsod.  I  fescghl  rl  was  a  reasonable  oastcreroi  airplane  a=d  fee  dis- 
corcaoce  respaae  seas  assail. 

OHJECTIONA3LE  FEATURES 

Prisary  oojectlco  centered  arassd  fee  stor  dirccticcal  stiiOscss  cf  fee  airplane,  fee  fact  feat  sideslip 
angles  are  occasionally  generated,  and  fee  fact  feat  1  bare  to  pet  —-ore  cosUsoes  monitoring  oa  sideslip  fean  is 
necessary  hecacse  it’s  eery  stow  mowing  and  it’s  eery  hard  to  keep  cp  wife. 

SPECIAL  FILOTING  TECHNIQUES 

Ko  comments. 

PRIMARY  REASON  FOR  IKE  PILOT  RATING 

I  think  these  deficiencies  abandon  fee  minor  bet  annoying  category,  I  think  that  desired  performance 
certainly  reccires  moderate  pilot  compensation,  primarily  in  fee  form  of  looking  at  the  sideslip  needle  and  keeping 
it  centered. 


CONFIGURATION  8  NSAilLiA 3  =  +  0,07  PILOT  RATING  8  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  of  that  one  was  that  it  was  going  to  be  quite  bad.  That  impression  remained  throughout 
the  evaluation. 

ABILITY  TO  TRIM 

Directional  was  better  than  lateral,  however,  it  didn't  detract  from  the  evaluation.  Longitudinal  trim 

was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L -  240  deg/sec* -in.  ^Sep  ~  22-5  deg/sec* -in. 

The  aileron  sensitivity  selection  allowed  me  not  to  generate  such  excessive  sideslip  angles  as  tended  to  be 
generated  with  this  configuration,  but  allowed  me  light  enough  forces  to  maneuver  the  airplane  around.  On  the  rudder 
it  was  a  matter  of  just  getting  the  rudder  feel  that  allowed  me  to  keep  under  control  the  large  sideslip  angles  that  were 
generated  and  not  overcontrol  the  sideslip.  So  the  forces,  both  rudder  and  the  aileron,  I  thought  were  acceptable. 
Displacements  were  small,  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

An  aileron-only  input  resulted  in  quite  a  large  amount  of  proverse  yaw  and  a  significant  acceleration  type 
feeling  in  the  roll  rate.  Coordinating  this  kind  of  inputs  required  substantial  rudder  in  the  opposite  directions  and 
then  as  the  airplane  got  banked  up,  a  few  seconds  later,  you  ended  up  holding  rudder  into  the  turn,  so  that  coordination 
requirements  were  quite  bad.  The  airplane  seems  to  be  quite  low  frequency  so  that  there  is  a  lazy  oscillation;  it's 
something  you  can  control,  if  you  concentrate  on  it.  You  really  had  to  pay  attention  to  sideslip  control  and  every 
time  you  maneuvered,  which  you  couldn't  do  very  rapidly,  you  had  to  make  sure  that  you  put  in  rudder  opposite  to  the 
aileron  input  or  the  sideslip  would  go  right  off  the  scale. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  desired  bank  angle  was  poor.  The  large  sideslip  angle  does  influence  the  roll  control 
and  you  end  up  fishing  around  for  the  bank  angle  quite  a  bit,  also,  because  of  having  to  devote  on  essential  amount 
of  time  to  sideslip  control,  my  bank  angle  control  deteriorated. 

HEADING  CONTROLLABILITY 

Heading  control  I  thought  was  poor.  I  spent  a  considerable  amount  of  time  pushing  the  sideslip  back 

to  zero. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  found  that  my  performance  was  poor,  primarily  because  of  sideslip  control  and  I  was  unable  to  keep  the 
needle  in  the  center  because  I  was  trying  to  concentrate  on  getting  the  sideslip  back  to  zero. 


55 


RESFOKSE/TO  3E5TUR3ANCE  INPUTS 

gc5yr.se  to  £sarbtscc  iupms  showed  up  prisarUy  b  tise.roll  rilher  than  the  sideslip.  Era  it  that; 
o=Iy  more  efiort  was  resesred  with  jso  sate  than  a  —*i=or  deterioration  is  ah  already  poor  performance. 

LONGITUDINAL  CHARACTERISTICS 

te^ttr&al  jaadjig  qualities  were  good,  and  didn't  detract  frost  lateral-ii-ectionalevalcajibs. 

SUITABILITY  Or  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

T  do  sot  feel  that  the  airplane  is  acceptable  for  the  fighter  mission.  I  think  that  the  quite  large  sideslip 
angles  generated,  the  fact  that  1  had  to  devote  an  inordinate  amount  of  time  to  sideslip  control,  the  fact  that  1  had 
to  make  a  conscientious  effort  to  cross  control  with  the  redder  in  order  to  keep  the  sideslip  under  control  all  detract 
from  sijr  ability  to  do  the  fighter  mission.  Air-to  -ground,  1  think  the  sideslip  would  be  the  major  problem  although 
the  turbulence  response  in  roll  would  be  a  contributing  factor. 

GOOD  FEATURES 

There  are  no  really  good  features  about  it.  You  could  maneuver  the  thing  by  cross  controlling,  but  you 
couldn't  really  do  it  with  any  precision. 

OBJECTIONABLE  FEATURES 

Primary  objection  was  the  quite  large  proverse  yaw  generated  with  an  aileron  input.  The  fart  that  you 
had  to  devote  a  considerable  amount  of  your  time  to  just  keeping  the  sideslip  under  control  was  objectionable.  I 
thought  the  roll  response  to  the  disturbance  input  was  quite  objectionable. 

SPECIAL  PILOTING  TECHNIQUES 

I  had  to  make  a  conscientious  effort  to  make  sure  1  put  in  rudder  opposite  to  the  aileron  input;  in  roll 
control  input  I  would  generate  enough  sideslip  to  consider  that  I  had  a  controllability  problem. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

As  far  as  the  pilot  rating  is  concerned,  it  was  not  acceptable,  I  think  considerable  pilot  compensation  is 
required  to  keep  the  sideslip  under  control. 
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TRANSIENT  RESPONSES  FOR  CONFIGURATION  9 


CONFIGURATION  9  ‘Nfa/l/g  =  -  .  14  PILOT  RATING  6  TURBULENCE  RATING  C 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  it  wasn't  going  to  be  very  good,  primarily  because  every  time  I  piutin  an  aileron  input  I  got  quite 
a  large  sideslip  disturbance  and  that  rpquireda  lot  of  rudder,  to  be  able  to.fly  the  airplane; 

ABILITY  TO  TRIM 

Ability  to  trim  the  airplane,  both  laterally.and  directionally  was  very  good.  Held  its  trim  very  nicely  and 
longitudinally  the  trim  was  good  also. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'stf  =  213  deg/sec1 -in.  ~  deg/sec1  -in. 

Selection  of  aileron  rudder  sensitivities  did  required  a  little  bit  of  a  compromise  on  my  part.  First  of  all 
an  aileron  stick  input  resulted  in  a  quite  large  sideslip  disturbance,  and  consequently  I  had  a  fair  amount  of  difficulty 
getting  a  rudder-aileron  combination  that  allowed  me  to  do  the  job  somewhere  near  adequately.  I  won't  say  good 
because  my  performance  really  wasn't  that  good.  So,  in  general,  I  got  the  ailerons  where  1  wanted  them,  but  really 
fiddled  around  with  the  rudder  trying  to  get  something  that  was  light  enough  to  be  able  to  control  the  sideslip  distur¬ 
bance,  but  not  too  light  to  keep  me  from  overcontrolling  it.  And  that's  pretty  much  what  happened  most  of  the  time. 
Once  I'd  get  the  rudders  to  the  point  where  I  could  control  the  initial  sideslip  disturbance  as-Ibegan  to  stop  my  roll 
rate,  invariably  I  ended  up  with  the  sideslip  needle  out  to  the  other  direction  indicating  overcontrol  on  my  part.  So 
I  think  the  final  compromise  was  that  the  aileron  forces  were  a  bit  heavier  than  I  would  like.  The  rudder  felt  heavy 
initially,  but  light  toward  the  end  or  as  1  began  to  reach  a  steady  state.  Aileron  stick  input  displacement  seemed  to 
be  noticeable  and  a  bit  larger  than  I  would  like.  Harmony  of  the  controls  -  it  was  okay,  nothing  super.  Aileron- 
elevator  combination  was  okay.  Rudder  combination  tended  to  be  a  little  heavier  by  comparison  with  the  other  two 
controls. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron-only  input  resulted  in  a  quite  large  sideslip  disturbance  in  the  adverse  direction.  When  I  coordi¬ 
nated  the  airplane,  I  could  keep  the  sideslip  near  zero  during  the  initial  part  of  a  rolling  maneuver,  however,  during 
the  roll,  l  could  feel  slightly  the  effects  of  the  Dutch  roll  coming  in  requiring  a  little  phasing  problem  with  the 
rudder.  As  I  reached  the  steady  state  value,  I  usually  got  too  much  rudder  input  and  the  sideslip  would  head  out  in 
the  proverse  direction.  I  flew  this  configuration  both  with  and  without  the  advantage  of  the  sideslip  needle,  and 
because  it  was  in  the  proper  direction,  coordination  in  general  was  acceptable,  but  really  not  very  good.  The  air¬ 
plane  does  seem  to  be  a  bit  more  oscillatory  than  I  would  like  in  that  I  could  feel,  at  least  in  the  rudder  require- 
ments,  a  need  for  other  than  a  pure  step-type  input  into  the  rudder  for  a  corresponding  step  input  into  the  aileron. 
This  was  noticeable  enough  to  make  it  feel  like  1  could  feel  the  Dutch  roll  feeding  into  the  sideslip  response.  So  the 
maneuvering  coordination  requirements  were  quite  large.  1  find  that  the  rudder  inputs  required  arc  much  larger 
than  I  would  like  for  them  to  be,  and  that  my  ability  to  coordinate  is  not  really  very  good. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  achievability  is  really  pretty  good.  I  didn't  have  any  oscillatory  problems  in  bank  angle.  The 
sideslip  that  I'm  seeing  doesn't  seem  to  feed  into  the  roll  very  much  so  thal  I  was  able  to  acquire  a  given  bank  angle 
reasonably  well. 

HEADING  CONTROLLABILITY 

When  I  got  the  airplane  wings  level,  it  was  not  unusual  for  the  nose  to  have  a  sideslip  angle,  and  therefore, 
not  be  pointed  precisely  where  I  would  like  and  would  require  a  rudder  input  to  get  it  back.  I'd  like  to  explain  that 
the  sideslip  oscillations  that  I  see  seem  to  occur  at  a  reasonable  or  modera,e  frequency,  and  that  the  damping  is  not 
overly  light,  but  I'm  not  complaining  about  the  damping  so  much,  but  just  the  fact  that  the  airplane  is  usually  not 
pointed  in  the  direction  that  I  want  it  to  go  and  requires  a  rudder  input  to  get  it  where  1  want  it  to  be. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  thought  my  performance  was  reasonably  good,  however,  1  could  not  attack  the  task  as  aggressively  as 
I  would  have  liked  because  I  stirred  up  too  much  sideslip,  and  therefore,  my  good  performance  has  to  be  considered 
m  the  light  that  I  was  really  not  living  the  task  as  aggressively  as  I  would  like.  The  large  sideslip  disturbances 
were  noticeable  and  did  require  that  1  cut  down  my  gain  on  the  tracking  task  in  order  to  keep  the  sideslip  under 
control. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  input  -  really  not  too  bad,  noi  too  much  more  than  1  would  expect  for  an  airplane 
in  this  class.  It  does  increase  my  effort  a  bit,  but  the  deterioration  in  my  performance  is  really  not  very  great. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good,  they  didn't  '.nterfere  with  the  lateral.  There  was  no  significant 
mismatch  so  that  the  longitudinal  handling  qualities  were  not  a  factor. 
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SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 


I  don't  particularly  feel  these  airplane  characteristics  are  anywhere  near  satisfactory  for  the  air-to-air 
mission.  My  inability  to  control  the  sideslip  would  certainly  degrade  my  weapons  capability  or  ■some  of  my  ability 
to  fire  a  gun.  The  large  sideslip  disturbances  decrease  the  aggression  with  which  I'm  willing  to  i'y  the  airplane 
because  the  sideslip  slips  away  from  me  if  I  fly  the  airplane  really  aggressively.  And  I  think  thes-  comments  also 
go  along  with  the  air-to-ground  mission.  Special  problems,  again,  centered  around  the  large  sidet.’ip  disturbance 
due  to  aileron  control  input. 

GOOD  FEATURES 

Longitudinal  handling  qualities  were  good.  Lateral  -  1  didn't  have  an  awful  lot  good  to  say  about  it;  The 
bank  angle  controllability  is. probably  a  good  feature. 

OBJECTIONABLE  FEATURES 

One  strong  and  outstanding  objection  -  the  large  sideslip  disturbance  following  an  aileron  control  input. 
Fortunately,  this  disturbance  is  in  the  adverse  direction  so  that  I  do  stand  some  chance  of  coordinating. the  airplane. 
By  programming  my  rudder  inputs  in  this,  kind  of  overemphasizing  them  as  I  maneuver  the  airplane,  I  could  keep 
the  sideslip  somewhere  near  zero,  although  not  really  very  well.  Also  this  tendency  to  overcontrol  the  sideslip 
as  I  begin  to  phase  out  my  roll  rate  and  the  requirement  for  the  rudder  input  in  order  to  keep  the  sideslip  at  zero 
during  a  rolling  maneuver. 

SPECIAL  PILOTING  TECHNIQUES 

A  large  amount  of  normal  coordination  is  required  and  it's  required  every  time  you  maneuver  the  airplane. 
PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  don't  feel  that  these  handling  qualities  are  satisfactory  as  they  are,  however,  I  do  feel  they're  acceptable 
if  we  can  get  them  improved  a  bit.  I  think  the  deficiencies  that  I  see  are  certainly  very  objectionable  although 
tolerable  and  it  requires  an  excessive  pilot  compensation  on  my  part  to  get  an  adequate  performance  out  of  the  air¬ 
plane.  1  indicated  earlier  that  the  random  disturbance  really  didn’t  cause  much  more  than  a  minor  deterioration  in 
my  performance  even  though  more  effort  was  required. 


CONFIGURATION  9  N'sKlL's„s  =-.07  PILOT  RATING  5  TURBULENCE  RATING  B 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  first  impression  was  that  the  handling  qualities  weren't  going  to  be  very  good.  Turned  out  that  they 
weren't  really  as  bad  as  I  thought,  but  still  they  weren't  very  good. 

ABILITY  TO  TRIM 

Ability  to  trim  was  good  both  lateral  and  directional  and  the  longitudinal  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Ltj  =  310  deg/sec* -in.  ~  deg/sec*-^. 

I  selected  light  forces.  There  were  no  compromises  on  the  aileron.  I  had  to  lighten  up  the  rudder  forces 
a  little  bit.  When  I  get  the  rudder  sensitivity  large  enough  to  hold  the  sideslip  near  zero  for  a  rapid  aileron  step 
input  I  find  that  in  the  3teady  state  I  tend  to  hold  too  much  rudder  and  overcontrol  the  sideslip  in  the  other  direction. 
I'm  not  real  sure  what  my  problem  is  but  this  particular  configuration  had  a  quite  noticeable  amount  of  adverse  yaw, 
so  I  did  need  the  rudder  and  a  quite  large  amount  every  time  I  tried  to  coordinate  a  maneuver.  But  then  I  would  find 
out  that  in  the  steady  state,  I  guess  I  was  holding  in  the  rudder,  still,  particularly  on  some  of  these  protracted  high 
g  maneuvers  with  the  other  airplane,  1  would  push  the  sideslip  quite  smartly  in  the  other  direction  and  1  never  really 
got  very  good.  The  forces  on  the  rudder  seemed  to  be  little  more  than  what  I  would  like.  I  think  that  is  probably 
because  I  just  have  to  use  more  rudder  than  I  would  like  and  if  I  had  lightened  up  the  rudder  forces  much  more  then 
I  would  have  overcontrolled  the  rudder  that  much  more.  Displacements  for  all  three  axes  I  thought  were  large. 


AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron  input  v  ithout  the  rudder  is  quite  unsatisfactory.  You  put  in  aileron  input  and  sideslip  builds  up 
and  I'm  almost  reaching  roll  reversal  with  this  configuration.  If  I  coordinate  the  rudder  with  the  aileron  I  can  get 
rid  of  this  roll  reversal  and  get  reasonable  roll  rate  out  of  the  airplane.  Manuevering  coordinating  requirements 
are  quite  large.  It  is  more  rudder  than  what  I  would  like  to  use  in  the  fighter  mission.  The  only  problem  I  was 
having  was  the  large  sideslip  angle  that  I  was  generating  while  trying  to  track  the  other  airplane. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  control  is  pretty  good  -  I  didn't  seem  to  have  any  oscillatory  problems  or  difficulty  in  achieving 
bank  angle. 
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E/tDING  CONTROLLABILITY 

Heading  control  -  quite  a  bit  more  difficult  because  you  have  to  make  a  conscientious  effort  to  get  the  side¬ 
slip  back  to  zero  to  make  sure  the  airplane  was  pointed  in  the  direction  you. wanted  it  to  be. 

BANK  ANGLE.  COMMAND  TRACKING  TASK 

I  thought  my  performance  was  fair  to  good.  No  problem  in  tracking  the  bank  angle.  Again,  the  one 
noticeable  problem  was  the  large  sideslip  angles  that  I  was  achieving. 

RESPONSE  JO  DISTURBANCE  INPUTS 

Response  to  random  disturbances  really  weren't  that  great  in  any  of  the  axes.  It  didn't  cause  any  more  of  a 
noticeable  deterioration  in  my  performance  than  I  would  have  expected. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good.  They  did  not  degrade  or  interfere  with  my  lat  al-directional 
evaluations. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  don't  feel  that  they  are  satisfactory  for  the  fighter  mission.  You  have  one  singular  problem:  a  large 
amount  of  adverse  yaw  and  the  sideslip  angles  that  I  generated  either  with  an  aileron  input  or  by  holding  too 
much  rudder  after  I  had  taken  an  input  out.  Air-to-ground,  perhaps  a  little  better  suited  than  the  air-to-air,  but 
the  sideslip  I  think  would  still  be  a  problem  and  you  would  introduce,  1  think,  significant,  errors  in  your  weapons 
delivery  because  of  the  sideslip  angle. 

GOOD  FEATURES 

I  think  the  lack  of  oscillatory  characteristics  and  the  Dutch  roll  characteristics  are  good  features.  The 
fact  that  I  can  maneuver  the  airplane  in  roll  quite  aggressively  is  a  good  feature. 

OBJECTIONABLE  FEATURES 

The  good  features  are  very  much  overwhelmed  by  that  one  outstanding  objectionable  feature  and  that's  the 
large  sideslip  angles  generated  with  the  aileron  control  inputs,  and  my  inability  to  coordinate  these  maneuvers  as 
well  as  I  would  like.  Fortunately  the  sideslip  that's  generated  is  in  the  adverse  direction  and  so  the  coordination 
requirements  arc  normal  and  I  could  keep  the  sideslip  usually  within  bounds  as  long  as  I  paid  attention  to  it.  When 
1  didn't  pay  attention  to  it,  then  1  generated  some  fairly  large  sideslip  angles. 

SPECIAL  PILOTING  TECHNIQUES 

Coordination  is  required  for  all  rolling  maneuvers.  Coordination  itself  is  not  very  easy  and  you  have  to 
watch  the  tendency  to  overcontrol  with  the  rudder. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  adequate  performance  is  attainable  but  I  do  not  feel  that  it's  satisfactory  without  some  improve¬ 
ments.  I  find  that  this  much  yaw  is  certainly  moderately  objectionable  and  I  think  it  requires  considerable  pilot 
compensation  in  the  context  of  the  fighter  mission  in  order  to  be  able  to  fly  the  airplane  aggressively  and  keep  the 
sideslip  response  at  a  reasonable  balance.  Turbulence  really  didn't  cause  that  much  of  a  deterioration  in  my 
performance. 


CONFIGURATION  9  Nfa  Jl'^  =0.0  PILOT  RATING  5  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  was  that  I  wasn't  particularly  going  to  like  it  and  primarily  based  on  the  quick  look,  a 
lot  of  sideslip  generated  with  the  control  input  and  then  the  fact  that  the  sideslip  did  seem  to  show  up  a  little  bit  in 
the  roll  rate. 

ABILITY  TO  TRIM 

Ability  to  trim  in  all  three  axes  was  good,  didn’t  present  a  significant  problem  in  this  configuration 
SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L/g  -  300  deg/sec* -in.  ~  17.5  deg /sec1 -in. 

Didn't  really  feel  there  was  a  compromise  on  the  aileron,  however,  there  was  on  the  rudder.  On  the 
ai  .ron  I  selected  a  gear  ratio  which  I  thought  was  reasonable,  wasn't  necessarily  very  light  because  1  was 
generating  some  larger  sideslip  angles  and  the  higher  gear  ratio  tended  to  antagonize  that  situation  a  little  bit.  1 
didn't  really  come  up  with  what  I  thought  was  a  significant  compromise  in  order  to  be  able  to  do  the  task,  so  aileron 
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gearing  was  good.  On  the  rudder,  however,  there  was  a  lot  of  . sideslip  generated.  However,  when  I  went  up  on  the 
rudder  sensitivity,  there  was  a  strong-tendency  on  my  part  to  overcontrol  sideslip,  somewhere  around  the  neutral 
point,  then  I  backed  down  on  the  sensitivity  and  it  was  better  coordinating.but  there  was  a  requirement  oh  this  con¬ 
figuration  to  hold  a  substantial  amount  of  rudder  in  a  steady  turn  and.holding  a  fairly,  high  bank  angle  turn  required 
a  noticeable  amount  of  force  on  the  rudder- in  order  to  be  able  to  do  it.  So  that,  there  was  kind  of  a  compromise 
on  the  rudder  trying  to  come  up  with  something  that  would  fit  the  sensitivity  about  the  small  bank  angles  and.  still 
not  have  excessive  forces  about  the  large  bank  angles,  or  when  holding  a  steady  turn.  So,  generally,  forces  on  the 
ailerons'  were  reasonablebut  not  particularly  light;  The  forces  on  the  rudder  seemed  to  me  to  be  light  about  the' 
small  bank  angles,  near- neutral,  and  heavy  on  the  large  turns.  Displacements:  they  are  noticeable  on  the  rudder, 
displacements  on  the  ailerons  were  OK.  Control  harmony  in  general,  though,  is  good,  being  a  little  heavier. on  the 
rudder  in  comparison  with  the  aileron  required  in  the  steady  turn. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

The  airplane  response  to  aileron  without  the  rudder  seemed  to  be  quite  a  bit  of  sideslip  generated.  It  did 
seem  to  show  up  in  the  roll  rate  and  if  we  didn't  get  roll  reversal  to  an  aileron  input,  we  wore  pretty  close.  When 
you  coordinated  with  the  rudder,  the  roll  rate  picked  up  considerably  and  was  quite  a  bit  smoother.  Oscillatory 
characteristics:  the  airplane  is  very  highly  damped  in  the  Dutch  roll  and  so  really  wasn't  much  of  an  oscillation  for 
this  particular  configuration.  Maneuvering  coordination  requirements  are  quite  stringent,  you  need  a  lot  of  rudder. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  was  actually  pretty  good. 

HEADING  CONTROLLABILITY 

The  heading  control  wasn't  particularly  good  because  I  would  build  up  a  sideslip  angle.  Even  though  the 
Dutch  roll  was  well  damped,  it  seemed  to  take  a  while  for  the  sideslip  to  come  back  to  zero  and  even  when  I  jumped 
in  there  with  the  rudder  it  took  a  little  longer  than  I  would  like  to  get  the  sideslip  back  to  zero. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

The  bank  angle  tracking  task  performance  war  only  fair  to  good,  leaning  toward  the  good  side.  Again, 
problems  with  the  sideslip  and  the  rudder  requirements  were  large,  but  in  general  I  could  take  the  bank  angle 
reasonably  well. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  didn't  seem  to  respond  excessively  in  either  axis  to  the  disturbance  inputs.  If  any 
a  little  more  in  the  roll  channels  than  in  the  sideslip  and  I  think  that  is  attributed  though  somewhat  to  the  high 
damping  that  is  apparent  in  the  Dutch  roll. 


LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good,  they  didn't  interfere  or  degrade  the  lateral  directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  it  is  acceptable  but  1  think  it  is  not  satisfactory  as  it  is.  Primary  reasons  arc  the  slow  directional 
response  to  the  airplane  and  the  large  sideslip  angles  that  arc  geierated  with  an  aileron  input.  The  requirements 
for  excessive  rudder  for  coordination  and  requirement  for  steady  rudder  in  a  turn  all  add  up  not  to  make  an 
unacceptable  airplane,  but  certainly  an  airplane  that  is  not  satisfactory  as  it  is.  In  the  air-to-air  role,  1  think  the 
slowness  of  the  directional  response  is  a  problem  because  you  would  really  like  to  pin  down  the  bank  angle  and  the 
directional  response  of  the  airplane  much  faster  than  I  can  do  here.  In  the  air-to-ground  role,  I  think  you  have  a 
little  more  time  than  you  do  in  the  air-to-air  fighting.  You  might  be  able  to  get  away  with  these  characteristics  a 
little  better. 

GOOD  FEATURES 

A  combination  rudder  and  aileron  coordinated  roiling  maneuver  gives  you  good  roll  performance,  bank 
angle  control,  although  not  excellent,  is  l  think  good. 

OBJECTIONABLE  FEATURES 

Objectionable  features  primarily  revolve  around  the  slow  directional  response  and  the  amount  of  coordina¬ 
tion  that  you  need  to  keep  the  ball  somewhere  near  the  center.  I  worked  with  that  quite  a  bit  and  found  that  just  for 
general  maneuvering  l  could  do  a  reasonably  good  job,  but  when  I  tried  to  do  it  without  my  feet  I  did  build  up  a  large 
sideslip  angle,  6 

SPECIAL  PILOTING  TECHNIQUES 

Rudder  is  required  for  all  maneuvers  and  a  bit  more  attention  to  sideslip  control  than  1  think  is  warranted. 
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PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane.!:  probably  acceptable.  I  don’t  feel  that  it  is. satisfactory-  I  think  certainly  defi¬ 
ciencies  that  I; see  are  'moderately  objectionable  and  I  think  considerable  pilot  compensation  is  required.  With 
random  disturbances  a  little  more  effort  was  required  In  the  rollchannel  but  I-didn’t. think  there  was  any  really 
significant  deterioration  from'what  was  already  not  a  really  good  performance. 


CONFIGURATION  9  =  +  0.06  PILOT  RATING  4  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  initially  that  it  was  going  to  be  pretty  good  and  that  held  pretty  much  through  the  evaluation, 
except  there  are  a  couple  of  things  that  bother  me*  and  present  a  little  bit  of  a  dilemma  for  me  as  to  whether  or  not 
it’s  satisfactory. 

ABILITY  TO  TRIM 

Ability  to  trim  was  better  than  most  in  both  the  lateral  and  directional.  Longitudinal  was  good. 
SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

l*g  -  195  deg/sec1  -in.  ^Sm>  =  25. 5  deg/sec1  -in. 

There  was  a  very  slight  compromise  in  the  aileron  sensitivity  selection  in  that  when  I  went  to  higher 
aileron  sensitivities  or  lighter  ailerons,  1  tended  to  pick  up  a  slight  tendency  to  overshoot  in  bank  angle.  So  I  ended 
up  I  think  backing  off  from  the  maximum  value  that  I  looked  at.  Sensitive  ailerons  result  in  a  tendency  to  overcontrol 
in  bank  angle.  A  little  bit  of  a  problem  on  the  rudder.  The  airplane  appeared  to  me  to  have  proverse  yaw  due  to 
ailerons,  however,  it  had  a  requirement  for  adverse  rudder  in  a  steady  turn.  What  I'm  saying  is,  initially  the 
needle  would  go  out  of  the  turn  and  once  I  got  into  the  turn  and  established  in  the  turn,  there  was  a  requirement  for 
steady  rudder  into  the  turn.  So  that  I  ended  up  selecting  the  gearing  that  allowed  me  to  hold  a. reasonable  rudder 
force  in  the  steady  turn  rather  than  having  to  hold  a  lot  of  force  for  a  high  bank  angle  turn.  However,  when  I  did 
this  I  ended  up  with  a  real  strong  tendency  to  overcontrol  the  rudder  initially.  The  forces  I  ended  up  with  bn  the 
rudder  felt  a  little  heavy  holding  them  in  a  steady  tu-n,  and  they  felt  light  initially,  upon  turn  entry  if  I  happened  to 
inadvertently  coordinate  in  the  proper  direction  for  an  aileron  input.  The  aileron  forces  were  not  real  light,  they 
were  noticeable;  I  could  feel  that  I  was  having  to  put  in  a  little  force.  So  that  they  weren't  as  light  perhaps  as  some 
that  I  have  selected.  Displacements,  however,  were  not  a  problem  with  either  rudder  or  aileron  and  the  control 
harmony  I  thought  was  still  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

With  aileron-only  inputs  it  looked  like  there  was  proverse  yaw  initially  followed  by  adverse  yaw  as  we  got 
into  the  turn.  The  roll  rate  seemed  to  be  pretty  smooth,  however,  if  I  didn't  coordinate,  or  if  the  proverse  yaw 
seemed  to  give  me  enough,  the  fact  that  you  could  feel  the  airplane  accelerate  a  little  bit  in  roll  and  this  was  more 
pronounced  when  I  coordinated  in  the  proper  direction  initially,  the  airplane  would  really  wind  up  in  bank  angle. 

Okay,  when  I  coordinated  it,  at  first  I  have  to  put  rudder  out  of  the  turn  and  then  rudder  into  the  turn,  but  sur¬ 
prisingly  enough,  that  wasn't  too  difficult  to  do  and  I  could,  as  long  as  I'm  thinking  about  it  keep  the  sideslip  needle 
pretty  well  near  the  center  and  actually  got,  it  was  kind  of  a  1-2  thing)  right  rudder,  left  rudder,  say  for  a  left 
turn.  So  that  if  that's  all  you  wanted  to  is  to  make  a  rapid  turn,  you  could  coordinate  the  thing  pretty  well.  However 
in  doing  things  like  the  tracking  task  and  so  forth  where  1  can't  devote  my  full  attention  to  controlling  sideslip  then 
there  was  a  tendency  to  coordinate  only  in  the  proper  direction  and  have  the  airplane  accelerate  in  roll.  As  far  as 
oscillatory  characteristics,  there  were  no  significant  or  noticeable  ones.  The  Dutch  roll  seemed  to  be  very  well 
damped.  Coordination  is  really  the  thing  that's  causing  me  the  biggest  problem  here.  To  do  it  properly,  you  do 
need  cross-coordination  initially  followed  by  coordination  in  the  proper  direction  and  as  long  as  you're  not  doing 
anything  but  thinking  about  that,  you  do  a  pretty  reasonable  job.  But  when  I  get  to  the  point  where  I'm  doing  other 
things  and  distracted,  I  almost  invariably  ended  up  coordinating  in  the  proper  direction  and  accelerating  the  air¬ 
plane  up  in  roll  and  that  wasn't  very  good.  When  you  maneuver  the  airplane  then,  you  do  need  opposite  rudder 
initially  followed  by  holding  steadier  rudder  in  a  turn. 


BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  was  pretty  good,  depending  on  what  I  was  doing.  If  I  was  just  working  to 
achieve  a  bank  angle,  1  could  roll  up  and  stop,  then  the  sideslip  would  be  excited  and  1  could  easily  put  that  back  in 
the  center,  so  that  wasn't  much  of  a  problem.  But  bank  angle  control  in  general  was  okay,  or  pretty  good  I  would 
say. 

HEADING  CONTROLLABILITY 

Heading  control  was  good.  No  special  problem  encountered  there. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

The  bank  angle  tracking  task  was  a  bit  more  of  a  problem  than  when  I  had  a  good  sideslip  reference  like 
the  sideslip  needle  and  I  tended  to  overshoot  the  bank  angles  a  little  bit.  So  that  my  performance  there,  although 
good,  was  certainly  not  excellent.  Biggest  problem  again  was  tendency  to  overshoot  bank  angle. 
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RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  input  didn't  seem  to  be  a  major  problem.  A  little  more  effort  required,. -but  no 
real  significant  .deterioration  in  my  task  performance, 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good,  did  hot  detract  or  degrade  the' lateral-directio.ial  evaluation; 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I-think  they're  acceptable,  there's  ho  doubt  there,  but  I  think  really  we're  kind  of  on  the  borderlihe'for 
satisfactory,  l'm  eyeh  willing  to;say  it's  not  satisfactory  without  some.improvement  and  as  far.ao  the  airrto-air 
role,.  I  think  this  tendency  to  accelerate  in  roll,  if  you  don't  coordinate  properly,  so  that  I  think  in  the  air-to-air 
•role  .where  the  fights  get  a  little  hot,  there'd  be  less  than  a  tendency  to  be  able  to  coordinate  this  thing  properly 
and  your  bank  angle  control  would  be  somewhat  degraded.  On  the  air-to-ground  role,  you  might  get  along  a  little 
easier  because  you  can  use. your  feet  to  control  the  sideslip  more  directly,  so  I  think  it  would  probably  be  a  better 
air-.to-ground  weapons  system  than  air-to-air. 

GOOD  FEATURES 

The  airplane  was  quite  maneuverable.  Could  fling  the  airplane  and  the  sideslip  it  would  generate  didn’t 
get  too  far  out  of  hand.  The  fact  that  I  could  get  the  sideslip  back  to  center  pretty  well  is  also  a  good  feature. 

OBJECTIONABLE  FEATURES 

The  requirement  for  cross-coordination  initially  followed  by  proper  coordination  which  you  can  do  and 
you  can  keep  the  sideslip  near  zero,  if  that’s  all  you're  trying  to  do.  But  when  you  try  to  maneuver  the  airplane 
rapidly,  there's  a  tendency  for  the  thing  to  roll  up  on  you. 

SPECIAL  PILOTING  TECHNIQUES 

You  need  opposite  rudder  initially  followed  by  rudder  in  the  normal  or  adverse  direction  and  you  can  do 
that  if  that's  all  you're  trying  to  do. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  I'm  going  to  say  that  certainly  the  deficiencies  are  minor,  they're  a  bit  annoying  and  I'm  stuck 
on  whether  it's  moderate  pilot  compensation,  I'm  not  real  sure  it  is. 


CONFIGURATION  9  NSgJLS„s  s  *  ’  14  PILOT  RATING  7.5  TURBULENCE  RATING  B 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  it  was  really  going  to  be  a  bad  one  and  that  held.  It  seemed  to  have  quite  large  proverse  yaw 
generated  to  an  aileron  control  input  and  seemed  to  be  relatively  low  frequency,  and  quite  large  sideslip  angles 
were  generated  if  you  didn't  really  work  to  keep  up  with  it. 

ABILITY  TO  TRIM 

It  was  easier  to  trim  directionally  than  it  was  laterally  which  surprised  me  a  little  bit.  Directionally  it 
was  pretty  good,  but  the  lateral  was  not  so  good  but  not  to  the  point  that  it  caused  any  real  problem  with  the  con¬ 
figuration.  Longitudinal  trim  I  thought  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

hg^s  =  262  deg/sec* -in.  ^Sgp  ~  ®  de%/scc*  -in. 

It  was  one  of  those  kind  of  configurations  where  sensitivity  wasn't  going  to  solve  many  of  my  problems; 
however  I  did  find  that  I  needed  more  sensitive  rudders  than  what  I  started  out  with  simply  because  the  sideslip 
angles  were  so  large  that  it  took  a  lot  of  rudder  to  get  the  sideslip  needle  back  to  the  center.  I  didn't  really  look 
at  aileron  sensitivity  too  much,  it  was  comfortable.  I  worked  mostly  just  to  get  an  aileron  sensitivity  that  allowed 
me  to  do  the  job  and  that  didn't  generate  such  large  sideslip  angles  that  I  couldn’t  keep  the  airplane  under  control. 

I  didn't  work  very  hard  at  getting  an  optimum  aileron  sensitivity  because  it  was  one  of  those  configurations  that 
I'm  not  really  sure  an  optimum  aileron  sensitivity  exists.  I  ended  up  with  forces  on  both  the  aileron  and  the  rudder 
which  were  acceptable;  the  rudder  seemed  a  bit  heavy  because  of  the  large  sideslip  angles  that  were  generated 
but  it  was  still  okay.  Displacements  I  thought  were  small  in  both  controls.  Control  harmony  was  good,  not  a  factor. 
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AIRPLANE  RESPONSE  TO  PILOT  INPUTS 


Without  using  the  rudder,  the  most  noticeable  thing  was  a  very  large  amount  of  proverse  yaw  generated. 
The  airplane  seemed  to  be  sensitive  in  roll  somewhat  to  the  sideslip  generated,  however,  the  sideslip'that  was 
generated,  although  quite  large,  seemed  to  come  on  relatively  slowly,  so  that  it  was  something  you  could  keep  up 
with  using  roll  control.  Trying  to  coordinate  the  airplane  required  rudder  in  the  opposite  direction  to  the  aileron 
input  -  something  I'm  not  very  good  at.  The  airplane  seemed  to  be  well  damped  and  the  Dutch  roll  did  seem  to  be 
very  slow  but  no  real  oscillatory  characteristics  to  speak  of.  Half  of  your  time  is  spent  chasing  the  sideslip,  if  you 
do  wish  to  coordinate  you  can  make  a  conscientious  effort  and  put  in  rudder  opposite  to  the  aileron  but  1  can't  do  that 
when  I'm  doing  rapid  maneuvering.  I  spend  too  much  time  coming  back  to  and  correcting  for  these  quite  large  side¬ 
slip  angles. 

BANK  ANGLE  CONTROLLABILITY 

Because  the  large  sideslip  does  spill  over  into  the  roll  control,  my  bank  angle  control  is  not  particularly 
good.  On  the  good  side  of  the  ledger  you  find  that  because  the  sideslip  that's  generated  is  quite  slow  you  can  keep 
up  with  the  roll  control.  When  you  try  to  do  things  rapidly  there  was  a  tendency  to  overshoot  the  bank  angle,  it's 
not  so  much  to  oscillate  about  them  but  to  overshoot  them.  I  was  having  more  difficulty  holding  the  bank  angle  than 
I  was  achieving  the  bank  angle  because  I'd  have  to  devote  my  attention  to  the  sideslip  and  1  would  1<  se  track  a  little 
bit  of  the  roll  control. 


NOTE:  No  further  comments  because  of  malfunction  of  tape  recorder 
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I  CONFIGURATION  IDENTIFICATION  AND  FLIGHT  DATA  TABULATION 


TRANSIENT  RESPONSES 


PILOT  COMMENTS 


CONFIGURATION  1  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TABULATION 


P.R. 

T.R. 

% 

STEP 

'Pose 

*1 

Ls 

5as 

n's 

°RP 

L'sAS 

Pav 

LEVEL  1 

LEVEL  2 

W,  H 

-0.10 

6.5 

D 

0.25 

2.30 

-200 

0.004 

IIS 

8.0 

003 

310 

64.0 

-0.06 

3.5 

B 

0.25 

2.33 

-200 

0.003 

70 

50 

002 

360 

55.0 

-0.01 

3 

B 

0.26 

206 

-260 

0.0 

3.7 

20 

0.01 

355 

270 

-0.01 

2 

A 

0.26 

2.36 

-260 

0.0 

3.7 

23 

0.01 

162 

19.5 

+0.06 

6 

C 

0426 

2.39 

-330 

0.002 

30 

20 

0.02 

358 

27.5 

+0.06 

3.5 

B 

0.26 

2.39 

-330 

0002 

30 

20 

0.02 

275 

39.0 

+0.09 

7 

B 

0.26 

2.41 

-355 

0.006 

5.4 

30 

0.05 

370 

210 

LATERAL-DIRECTIONAL  MODAL  PARAMETERS  AND  STABILITY  DERIVATIVES 

FOR  CONFIGURATION  1 


= 

2.36 

II 

5.53 

u 

-  "i. 
-J 

-2.65 

£</ 

= 

0.25 

11 

-1.04 

r- 

it 

0.393 

rR 

= 

0.39 

0.0194 

Li> 

-2.55 

rs 

= 

504 

V 

0.0586 

11 

•0.165 

\l\ 

Uld 

= 

0.36 

II 

>**- 

1 

>> 

■0.939 

II 

-1.015 

*(fL 

= 

47.0 

0.0038 
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COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  AND  RUDDER  DOUBLET  FOR  CONFIGURATION  1 
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ENT  RESPONSES  TO  AILERON 


N 


'WL*~ 


=  +0.09 


AILERON  STEP  INPUT 
RECORDED  IN  FLIGHT 


s  ■ 

AILERON  PULSE  INPUT 
RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  1 


CONFIGURATION  1  NiAilLSA3  =  -0.10  PILOT-RATING  6.5.  .  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  had  a  lot  of  adverse  yaw.  At  first  I  thought  I  was  going  to  be  able  to:coordihate  this,  it  got  better  as 
we  went  along.  I  had  the  rudder  gearing  turned  up  quite  a  bit  to  stay  with  it;  but  there  were  times  that  we  got  quite 
a  large  sideslip  angle  built  up. 

ABILITY  TO  TRIM 

Laterally  and  directionally  were  both  good.  Longitudinal  trim  was  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  310  deg/sec* -in.  ^Sgp  =  64  deg/sec2 -in. 

I  went  one  high  on  the  rudder  from  what  we  started  out  with  in  trying  to  trim  out  this  very  large  adverse 
yaw  that  seemed  to  be  generated  every  time  a  roll  control  input  was  put  in.  There  was  quite  a  compromise  on  that 
and  I  again  feel  that  I  didn't  get  really  good  at  it  but  I  think  I  was  getting  better  as  the  flight  went  on.  On  the 
aileron:  from  where  we  started  out,  I  think  I  went  up  a  little  bit  on  the  ailerons  but  not  very  much  because  the 
larger  the  aileron  input  the  more  sideslip  I  generated  and  I  also  got  to  the  point  on  the  aileron  sensitivity  at  the  high 
values  where  the  controls  were  getting  too  sensitive  and  getting  very  jerky.  The  airplane  was  getting  twitchy  in 
roll  so  I  had  to  back  off  on  that.  Forces:  ailerons  were  medium  -  they  were  good  though.  Rudder  forces  were 
heavy  even  at  the  higher  sensitivities  because  of  the  large  yaw  that  was  generated.  Displacements  were  noticeable 
on  the  rudder.  Control  harmony  not  quite  as  good  because  the  ailerons  were  a  little  lighter  than  the  rudder.  But 
it  was  still  okay.  It's  not  a  major  gripe. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron  only  -  as  I  mentioned,  quite  a  bit  of  adverse  yaw  generated  from  an  aileron  input.  So  quite  large 
sideslip  angles  were  generated  if  one  didn't  coordinate.  I  couldn't  really  feel  any  effect  in  the  roll  control  be¬ 
cause  the  airplane  didn't  scent  to  have  a  very  large  roll  to  sideslip  ratio  so  that  roll  control  wasn’t  all  that  bad. 
Coordination  requirements  arc  quite  stringent.  Lots  and  lots  of  rudder,  fortunately  in  the  normal  or  adverse 
direction.  Then  again  I  wasn't  very  good  at  it  but  I  was  getting  better  as  the  flight  went  along.  As  far  as  oscillatory 
characteristics  are  concerned,  the  airplane  seems  to  be  well  damped  in  the  Dutch  roll  and  wasn't  a  real  oscillatory 
airplane  to  fly. 

BANK  ANGLE  CONTROLLABILITY 

Only  fair  to  good  and  primarily  because  you  had  to  spend,  1  think,  too  much  attention  on  the  sideslip  to 
be  able  to  peg  the  bank  angle  as  well  as  I  would  have  liked. 

HEADING  CONTROLLABILITY 

There  was  a  problem  there  because  every  time  you  put  in  an  aileron  input  the  nose  really  wanted  to  move 
and  you  have  to  keep  up  with  it  on  the  rudder.  So  heading  control  I'm  going  to  say  is  poor. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  is  still  in  the  fair  to  good  category.  Sideslip,  again,  the  biggest  problem  that  is  encoun¬ 
tered,  and  because  you  have  to  divert  attention  to  that  I  found  that  I  wasn't  keeping  the  needle  for  the  tracking  task 
as  near  center  as  I  would  have  liked. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Mostly  in  the  directional  modes.  So  it  was  hard  for  me  to  tell  whether  it  was  turbulence  or  whether  it 
was  my  aileron  inputs.  Anyway,  it's  quite  noticeable  that  large  sideslip  angles  are  generated  in  the  presence  of 
disturbances. 

LONGITUDINAL  CHARACTERISTICS 

Good.  Didn't  interfere  with  or  degrade  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  that  the  characteristic*  a*  I  see  them  are  marginally  acceptable  for  the  fighter  mission.  Pretty 
much  borderline  case.  The  biggest  problem  1*  the  large  adverse  sideslip  that's  generated.  Fortunately  It's  In  the 
adverse  or  normal  coordination  direction,  I  think  that  a  guy  could  eventually  get  to  the  point  where  he  could  hack 
it.  Heading  control  is  not  all  that  good  but  I  think  you  could  possibly  learn  to  fly  this  thing  well  enough  to  hack  the 
program.  Air-to-ground,  I  think  you  would  have  lots  of  problem*  there  because  you  tend  to  make  small  correction*. 
With  the  aileron  generating  such  large  sideslip  I  think  you  would  generate  more  sideslip  to  make  your  air-to-ground 
tracking  quite  poor, 

GOOD  FEATURES 

Roll  control  is  fair  to  good,  not  outstanding.  Your  roll  performance  I*  cut  down  a  bit  because  of  the 
large  adverse  yaw.  You  really  have  to  step  on  the  ruddor  In  order  to  keep  your  roll  rat*  up.  I  think  that  It  1* 
fortunate  that  the  sideslip  does  not  tend  to  degrade  the  lateral  any  more  than  it  does. 
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OBJECTIONABLE  FEATURES 

Primary  objection  is  the  quite  large  adverse  sideslip  generated  any  time  you  put  in  a  control  input.  The 
fact  that  it  takes  lots  and  lots  of  rudder  to  coordinate  the  thing  and  the  fact  that  I  have  to  spend  more  attention  to 
sideslip  control  than  certainly  I  would  like  to.  It  kind  of  detracts  from  my  ability  to  maneuver  the  airplane  as 
aggressively  as  I  think  I  would  like  to  be  able  to  do  the  job. 

SPECIAL  PILOTING  TECHNIQUES 

Lots  and  lots  of  rudder  in  the  adverse  direction  required  for  any  aileron  input  and  you  really  can't  fly  the 
airplane  without  coordinating  it. 


PRIMARY  REASON  FOR  THE  PILOT  RATING 

I'm  going  to  give  you  a  borderline  rating  on  this  one  because  I  think  that  the  deficiencies  that  I  see  are 
somewhere  between  the  very  objectionable  or  intolerable  to  being  somewhere  where  my  performance  is  not  quite 
good  enough.  Turbulence  I  think  compounds  the  already  poor  sideslip  control  problem  that  I  see.  There  is  at 
least  a  moderate  deterioration  in  my  performance;  certainly  more  effort  is  required. 


CONFIGURATION  1  Il'S/,  =  -0.06  PILOT  RATING  3.5  TURBULENCE  RATING  B 

"ilS 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  I  was  going  to  like  it.  It  was  quite  maneuverable,  good  roll  performance.  There  was 
however  a  little  sideslip  generated  which  was  necessary  to  contend  with.  The  airplane  seemed  to  be  stiffer  direc¬ 
tionally  than  the  previous  one  and  seemed  to  have  a  little  bit  of  an  oscillatory  Dutch  roll  response,  but  in  genera! 
you  could  maneuver  the  airplane  quite  well. 

ABILITY  TO  TRIM 

Good  on  all  three  axes. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSI VIT1TIES 

L £  -  360  deg/sec2 -in.  ^Sgp  z  ^  cieg/sec2 -in. 

Aileron  gear  selection;  was  able  to  pick  nice  high  aileron  gearings  without  what  I  considered  any  com¬ 
promise.  There  seemed  to  be  initially  a  very  small  amount  of  proverse  yaw  followed  by  what  seemed  to  be  quite 
a  bit  of  adverse  yaw  so  that  most  of  the  coordination  required  was  in  the  adverse  direction.  Consequently,  I  had 
to  lighten  up  the  rudders  quite  a  bit  from  what  I  started  out  with  initially  to  be  able  to  coordinate  it.  I  flew,  cn  I 
guess  three-quarters  of  the  evaluation  with  the  one  sensitivity  and  then  had  to  lighten  them  up  again  because  the 
sideslip  in  the  adverse  direction  was  quite  large,  and  for  the  rapid  roll  maneuvers  the  sideslip  got  to  be  significant. 
So  by  lightening  up  the  rudders,  I  was  more  able  to  coordinate  it.  Fortunately  most  of  this  coordination  was  in 
the  proper  direction  so  that  I  was  able  to  keep  the  sideslip  down.  So  with  the  second  selection  on  the  rudders, 
the  forces  were  bet"  not  quite  as  heavy  as  on  the  first  selection.  So  the  forces  ended  up  to  be  quite  reasonable. 

A  fair  amount  of  rudder  was  required,  however.  The  forces  were,  I  might  say,  noticeable  but  not  heavy.  Dis¬ 
placements  seemed  to  be  small  for  all  three  axes.  Control  harmony  I  thought  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Response  to  aileron-only  input:  there  seems  to  be  a  very  small  amount  of  proverse  yaw  followed  by 
what  I  thought, a  fairly  healthy  amount  of  adverse  yaw.  When  I  coordinated  it  (you  get  coordinated  almos:  imme¬ 
diately)  rudder  and  aileron  in  the  proper  direction  1  could  keep  the  sideslip  small.  I  never  was  able  to  keep  it 
quite  perfect,  but  it  was  small.  Oscillatory  characteristics:  the  Dutch  roll  really  wasn't  overly  oscillatory,  but 
there  was  enough  there  to  see  that  the  airplane  was  responding.  However,  it  was  not  objectionable.  In  maneu¬ 
vering  coordination  was  required  and  it  took  quite  a  bit  of  rudder  during  most  of  the  rolling  maneuvers.  However, 
the  rudder  requirements  weren't  necessarily  out  of  line. 

BANK  ANGLE  CONTROLLABILITY 

I  could  go  at  it  quite  aggressively.  If  I  went  at  it  too  rapidly,  there  was  a  little  tendency  to  overshoot, 
but  going  at  it  a  little  more  normal  manner,  I  could  stop  the  bank  angle  pretty  well.  So  I'd  say  my  bank  angle 
control  was  good. 

HEADING  CONTROLLABILITY 

Good.  The  airplane,  as  I  said,  had  a  little  bit  of  an  oscillatory  tendency,  but  it  dampened  itself  out 
quite  rapidly  and  the  sideslip  that  was  generated  did  seem  to  die  out  quite  rapidly  so  that  I  didn't  end  up  with  any 
large  sideslip  angles  during  the  maneuvering. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  thought  the  performance  was  not  outstanding,  but  good.  1  could  do  it  quite  rapidly  and  get  the  needle 
in  the  center  reasonably  well.  The  only  problems  encountered  there  again  were  thr  sideslip  and  I  just  had  to 
make  a  conscientious  effort  to  coordinate  that  each  time. 
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RESPONSE  TO  DISTURBANCE  INPUTS 

About  what  I  could  consider  normal  for  this  type  of  airplane.  There  was  a  little  more. effort; required,, 
but  I  didn't  think  any  real  significant  deterioration  in  my  performance  with  the.presence  of  the  random, distur¬ 
bances.  #  „ 

LONGITUDINAL  CHARACTERISTICS 

Good;  they  didn't  degrade  or  interfere  with  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they're  acceptable,  marginally  satisfactory.  I  could  really  maneuver  this  airplane,  i  did, 
however,  generate  quite  large  sideslip  angles  if  I  didn't  coordinate.  Fortunately  the  coordination  was  in  the  proper 
direction.  The  Dutch  roll  was  stiff  enough  that  the  sideslip  angles  didn't  persist  and  they  tended  to  dampen  them¬ 
selves  out  reasonably  well.  So  1  think  it's  on  the  borderline  for  being  satisfactory  without  improvement  in  the  air-to- 
air  mission.  In  the  air-to-ground,  I  think  you'd  probably  have  a  little  easier  task  with  it  because  your  maneuvering 
requirements  are  not  quite  as  strong. 

GOOD  FEATURES 

I  like  the  maneuverability  of  the  thing.  I  could  really  maneuver  the  airplane  around.  I  thought  the  bank 
angle  controllability  was  good. 

OBJECTIONABLE  FEATURES 

The  large  sideslip  that  was  generated  if  one  didn't  coordinate  and  the  fact  that  it  did  take  quite  a  bit  of 
rudder  for  coordination  and  you  had  to  kind  of  make  sure  you  stayed  with  it  all  the  time. 

SPECIAL  PILOTING  TECHNIQUES 

The  one  I  just  mentioned,  you  do  need  to  coordinate  the  airplane  for  all  maneuv..  s,  fortunately  the 
coordination  is  in  the  normal  or  proper  direction. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  deficiencies  are  just  slightly  more  than  fair.  I  think  that  some  pilot  compensation  is  re¬ 
quired.  It's  a  borderline  case. 


CONFIGURATION  1  ^SAS /^Sai  =-0.01  PILOT  RATING  3  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  that  it  was  going  to  be  pretty  good. 

ABILITY  TO  TRIM 

Laterally  wasn't  as  good  as  it  was  directionally,  but  it  wasn't  bad.  It  wasn't  a  factor,  anyway. 
Longitudinal  trim  was  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  355  deg/sec* -in.  Ng pp  -  27.5  deg/sec*-in. 

On  the  aileron  I  was  able  to  pick  nice  light  forces.  I  don't  think  1  ever  went  back  down  on  the  gearings 
from  what  I  started  out.  It  felt  to  me  like  when  I  coordinated  the  airplane,  my  roll  control  heavied  up  a  bit,  so  I 
ended  up  picking  a  light  force.  Coordination  was  for  the  most  part  in  the  adverse  direction,  but  I  didn't  have  any 
problem  with  feeling  that  it  was  heavying  up  on  me  with  the  forces  that  I  selected.  What  I  was  really  trying  to 
say  was  that  the  rudder,  when  coordinated  in  the  normal  direction,  had  a  tendency  to  cut  down  the  roll  rate,  so  l 
picked  an  aileron  sensitivity  that  allowed  me  to  coordinate  the  airplane  and  not  feel  like  it  was  being  cut  down  by 
coordinating.  On  the  rudder:  a  little  coordination  was  required,  but  when  I  lightened  the  rudder  up,  I  tended  to  over¬ 
control  a  bit  and  using  rudder  in  the  normal  direction  had  a  tendency  to  cut  down  the  roll  rate  so  that  1  picked  a 
sensitivity  that  was  kind  of  a  blend  between  being  able  to  coordinate  the  airplane  well  and  not  bemp  overly  sensitive 
so  that  I  didn't  over-coordinate.  Forces  on  both  the  aileron  and  the  rudder  were  good.  Displacements  were  small. 
Control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron-only,  the  roll  rate  seemed  to  be  quite  smooth  without  using  the  rudder.  However,  adverse  yaw 
was  generated  ultimately  and  I'm  willing  to  speculate  that  there  was  just  a  little  bit  of  prov  erse  yaw  initially,  but 
not  very  much,  followed  by  ad.e.se  yaw.  So  that  the  predominant  sideslip  response  was  in  the  adverse  direction, 
requiring  coordination  in  the  normal  direction.  When  l  coordinated  it,  I  could  feel  that  the  roll  rate  was  reduced 
a  little  bit.  These  things  that  I'm  talking  about  arc  kind  of  minor,  but  I  was  able  to  keep  the  sideslip  in  the  normal 
direction  and  what  little  proverse  yaw,  if  there  was  any,  was  quite  small  and  the  predom.nant  yaw  response  was  in 
the  adverse  direction.  As  far  as  oscillations  are  concerned,  the  airplane  was  well  damptd  in  the  Dutch  roll  and 
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no  oscillatory  characteristics  to  speak  of.  Maneuvering  coordination  requirements  were  definitely  in  the  adverse 
direction  and  it  was  noticeable  that  you  had  to  coordinate  the  thing,  but  you  could  do  a  pretty  good  job  with  it.  It 
was  a  pretty  reasonable  blend  with  the  ailerons  to  get  the  thing  to  do  what  you  want  and  keep  the  sideslip  in  the 
middle. 

BANK  ANGLE  CONTROLLABILITY 

Quite  good.  You  could  roll  right  up  and  stop  and  do  it  aggressively  with,  if  anything,  a  little  bit  of  a 
tendency  to  overshoot,  but  that  was  very,  very  minor. 

HEADING  CONTROLLABILITY 

•  Good.  That  was  no  problem.  Dutch  roll  was  well  damped  and  you  could  point  the  airplane  right  where 

you  wanted  to. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  quite  good  and  I  was  going  at  it  quite  aggressively.  So  the  aggression  probably 
accounts  for  the  small  overshoot  as  much  as  anything  else.  Okay,  problems  encountered;  sideslip  was  the  only  one 
and  you  had  to  coordinate  the  thing  for  each  maneuver  or  you  ended  up  with  a  fair  amount  of  sideslip  into  the  turn 
and  when  you  didn't  coordinate  you  could  feel  a  little  bit  of  reduction  in  the  roll  rate  and  this  wasn't  particularly 
good,  but  the  coordination  wasn’t  much  of  a  problem. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Reasonable.  I  would  say  there  was  really  no  significant  deterioration  in  my  task  performance,  a  little 
more  effort  required. 

LONGITUDINAL  CHARACTERISTICS 

Good,  didn't  detract  or  degrade  or  interfere  with  the  lateral-directional  evaluation. 


SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they're  acceptable;  I  think  they  are  also  satisfactory  as  they  are.  In  the  air-to-air  role,  the 
bank  angle  controllability  is  quite  good.  You  do  have  to  keep  up  with  the  sideslip.  Fortunately  the  coordination  re¬ 
quirements  are  in  the  normal  direction  so  that  1  think'a  guy  could  get  quite  good  at  controlling  the  airplane.  Air-to- 
ground,  I  think  the  same  thing  holds.  Looking  at  the  ground  target,  I  was  able  to  put  the  nose  pretty  much  where  I 
wanted  to.  So,  no  special  problems  included  in  either  one  of  those. 

GOOD  FEATURES 

The  airplane  is  quite  maneuverable.  I  can  really  rack  the  airplane  around  the  sky  and  I  can  get  perfor¬ 
mance  that  I  want. 

OBJECTIONABLE  FEATURES 

A  minor  objection  is  the  fact  that  you  do  have  to  coordinate;  it's  a  little  more  coordination  than  I  would 
like  to  sec.  If  you  don't  coordinate,  your  roll  rate  is  not  as  smooth  as  it  should  be  and  causes  you  a  bit  of  a  problem. 

SPECIAL  PILOTING  TECHNIQUES 

Normal  coordination  required  for  all  maneuvers,  but  that's  pretty  straightforward,  so  I'm  not  sure 
that's  special. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable,  I  think  it's  satisfactory,  however,  I  think  it's  only  fair,  1  think  the  coordina¬ 
tion  requirements  are  certainly  mildly  unpleasant.  Very  little  pilot  compensation  required. 


CONFIGURATION  1  N'sAilL'sas  =-0.01  PILOT  RATING  Z  TURBULENCE  RATING  A 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

In  the  lateral-directional,  handling  qualities  were  very  good,  excellent  roll  control  and  very  little 
oscillatory  characteristics  to  put  up  with  and  the  coordination  requirements  were  small. 

ABILITY  TO  TRIM 

Directional  was  quite  good,  lateral  was  good,  but  not  as  good  as  the  directional.  The  longitudinal  tends 
to  be  worse  than  both  of  them.  It's  just  that  for  some  reason  I  don't  seem  to  be  able  to  put  the  nose  right  where  I 
want  it  and  1  get  a  little  up  or  a  little  down  out  of  the  thing  each  time  on  the  longitudinal.  So  the  ability  to  trim  there 
is  good  but  it's  not  as  good  as  it  could  be. 
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SELECTION : OF  AILERON  AND  RUDDERCONTROL  SENSITIVITIES 


=  162  deg/sec1 -in. 


*S, 


'HP 


-  19. 5- deg/sec1 -in. 


Aileron  control  sensitivity:  I  liked  and  picked  very  light  aileron  sensitivities  here. .  The-tendency  to 
couple  with  the  aileron  response  seemed  to  be  less  for  this  configuration  than  for  others.  So  that  again  there  was, 
no  compromise  on  my  selection.  It  was  strictly  what  I  thought  I  would  like  to  have  as  far  as  forces  and  roll  control 
capability  with  this  particular  airplane.  Because  the  dynamics  were  so  good,, I  was  able  to: select  the  light  aileron 
forces  that  I  would  like  to  fly  the  airplane  with. 


AIRPLANE  RESPONSE  TO  PILOT  INPUTS 


With  the  aileron-only  inputs,  what  I'm  seeing  is  very  little  yaw  due  to  aileron  in  the  initial  input  and  then 
as  the  roll  rate  picks  up,  I'm  seeing  very  small  amount  of  yaw  due  to  roll  rate.  So  that  as  the  airplane  begins  to 
roll,  there's  a  need  to  feed  in  rudder  in  the  proper  coordination  direction.  In  other  words,  it  looks  like  the  sideslip 
is  adverse  due  to  roll,  but  it's  very  easy  to  coordinate  here  and  with  a  little  coordination,  I  can  stop  it.  Making 
coordinated  inputs,  if  I  come  on  with  the  rudder  as  soon  as  I  start  to  roll  the  airplane,  then  1  seem  to  overcontrol 
the  sideslip  in  the  proverse  direction.  So  that  really  what  I  need  to  do  is  feed  in  the  rudder  as  I  roll  the  airplane.. 
That's  natural  in  this  configuration  and  not  too  difficult  to  do.  The  roll  rate  itself  is  very,  very  smooth  and  I. was 
able  to  roll  the  airplane  up,  stop  at  a  bank  angle  with  ease.  In  the  steady  state,  there  is  little  or  no  requirement  for 
rudder  and  I  found  that  it  was  rather  easy  to  coordinate  the  airplane. 

BANK  ANGLE  CONTROLLABILITY 

Outstanding.  I  really  like  the  roll  control  particularly  because  on  this  one  I  don't  get  any  sideslip 
built  up  with  it. 

HEADING  CONTROLLABILITY 

I  can  stop  the  airplane  on  a  given  heading  and  the  nose  will  stay  pretty  much  where  I  want  it  to. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Quite  easy  to  perform  and  my  performance  was  relatively  good.  There  were  no  real  problems 
encountered. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Seemed  to  be  quite  compatible  with  the  lateral-directional.  Certainly  they  do  not  degrade  or  interfere 
with  the  evaluation  of  the  lateral-directional  handling  qualities. 

LONGITUDINAL  CHARACTERISTICS 

Quite  suitable  for  the  fighter  mission  and  acceptable  and  satisfactory  without  any  improvement  required. 


SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Noticeable,  but  r.o  more  than  what  I  would  expect  to  see  for  a  fighter  class  of  airplane  so  that  my  perfor¬ 
mance  is  not  as  good  as  I  can  do  in  smooth  air,  but  there's  a  certain  amount  of  degradation  that  I  expected  to  see. 

GOOD  FEATURES 

Quite  excellent  roll  control  and  the  small  amount  of  sideslip  oscillation  or  Dutch  roll  oscillations  that  I 
see.  The  smooth  roll  rates  following  an  aileron  input  are  outstanding. 

OBJECTIONABLE  FEATURES 

A  very  minor  objection  is  the  small  requirement  for  coordination  in  the  turns  but  if  you  don't  coordinate, 
the  sideslip  really  doesn't  build  up  very  much.  However,  it  does  require  a  little  bit  of  rudder  input  to  keep  the  ball 
in  the  center. 

SPECIAL  PILOTING  TECHNIQUES 

No  special  piloting  techniques  involved.  Fly  this  airplane  as  aggressively  as  you  would  like  with  no 
problem.  In  general  it  was  quite  pleasurable  to  fly. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

It  has  only  negligible  deficiencies  and  the  only  one  that  I  can  sec  is  that  small  requ.rement  for  coordina¬ 
tion  as  you  roll  and  the  fact  that  the  faster  you  roll,  the  more  input  that  you  need.  I  like  the  airplane  very  much,  it's 
certainly  satisfactory  as  it  is  and  pilot  compensation  is  certainly  not  a  factor. 
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CONFIGURATION  1  NSAiI^SAS  =+0.06  PILOT  RATING  6  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Kind  of  mediocre,  it  was  going  to  be  very  good  or  it  was  going  to  be  very  bad.  Surprisingly,  the  more  I 
flew  it,  the  more  little  things  I'd  begun  to  notice  about  it  that  seemed  to  be  problems. 

ABILITY  TO  TRIM 

Surprisingly  good,  both  laterally  and  directionally.  Longitudinal  trim  likewise  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'§/js  -  358  deg/sec* -in.  hj g^p  =  27.  5  deg/sec* -in. 

On  the  aileron  there  was  a  little  bit  of  a  compromise  because  of  the  quite  large  proverse  yaw  that  seemed 
to  be  associated  with  this  configuration  so  that  when  I  went  up  on  the  sensitivity,  even  though  I  didn't  get  into  the  more 
classical  bank  angle  oscillatory  characteristics,  there  was  a  tendency  to  overshoot  in  bank  angle.  But,  the  primary 
factor  was  just  the  fact  that  quite  large  sideslip  was  generated  and  the  airplane  kind  of  felt  that  it  was  scooping;  I 
could  feel  the  airplane  kind  of  fly  sideways  when  you  made  a  rapid  bank  angle  input  because  of  the  substantial  proverse 
yaw  generated.  It  didn't  look  like  the  sideslip  had  much  effect  on  the  roll  control.  So,  the  gearing  was  selected  to 
make  the  forces  light  without  allowing  the  sideslip  from  getting  too  great.  On  the  rudder,  the  coordination  require¬ 
ments  were  kind  of  fritty.  There  was  a  fair  amount  of  proverse  initially,  followed  quite  rapidly  by  a  sideslip  in  the 
adverse  direction.  It  was  really  a  1,  2  type  of  thing  and  rudder  sensitivity  allowed  me  to  cope  with  the  adverse,  not 
the  proverse,  because  I  really  wasn't  able  to  keep  up  with  it  that  well.  Forces  that  we  ended  up  with  were  reasonable 
in  both  axes.  I  thought  the  displacements  were  small,  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Without  the  rudder,  didn't  put  an  awful  lot  of  sideslip  effect  on  the  roll  control.  However,  you  did 
generate  quite  a  substantial  proverse  yaw.  Probably  saw  about  an  equal  amount  in  adverse  yaw  in  the  other  direction. 
However,  roll  control  seemed  to  remain  relatively  smooth.  Trying  to  coordinate  this  situation  was  really  screwy 
because  you  had  to  kind  of  switch  feet  in  the  middle  of  an  input  and  I  find  that  very  difficult  to  do.  It  was  almost 
rudder  in  one  direction,  followed  by  an  equal  amount  of  rudder  in  the  other  direction  for  a  given  aileron  control  input 
so  that  the  coordination  problem  was  significant,  I  think.  As  far  as  oscillatory  characteristics  are  concerned,  the 
airplane  seemed  to  be  pretty  well  damped  in  the  Dutch  roll.  The  oscillation  that  I  really  had  to  contend  with  was 
this  change  in  sideslip  from  proverse  to  adverse.  Maneuvering  I  really  couldn't  keep  up  with  the  proverse,  I  ended 
up  using  mostly  coordination  in  the  normal  direction  and  consequently  1  was  overcontrolling  the  airplane  from  the 
initial  control  input  and  then  keeping  up  with  it  pretty  well  once  I  got  established  in  the  turn  maneuver.  The  coordina¬ 
tion  requirements  were  stringent,  difficult  for  me  to  do. 

BANK  ANGLE  CONTROLLABILITY 

Fair  to  good,  a  little  bit  of  a  tendency  to  overshoot  but  it  wasn't  very  difficult  and  primarily  a  function  of 
my  aggression. 

HEADING  CONTROLLABILITY 

Wasn't  as  good  as  the  bank  angle  control  because  of  the  sideslip  that  was  generated  but  fortunately  it 
did  take  itself  out  rapidly  so  you  didn't  feel  that  you  had  to  come  in  and  force  the  airplane  to  the  point  where  you 
wanted  to.  The  airplane  was  kind  of  sashaying  back  and  forth,  and  I  found  that  degrading  on  the  heading  control. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  fair.  Again,  I  kept  having  to  devote  some  attention  to  the  sideslip  problem  which  I 
really  did  make  worse  for  each  initial  aileron  input.  I  think  you  could  generate  some  rather  large  sideslip  angles 
when  you  went  at  this  one  aggressively. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Wasn't  very  great;  it  shows  up  more  in  the  sideslip  than  the  roll.  Only  a  minor  deterioration  in  the 
performance  resulted  although  more  effort  was  required. 

LONGITUDINAL  CHARACTERISTICS 

Good.  They  didn't  detract  or  degrade  lateral-directional  eva, cation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

The  characteristics  arc  acceptable;  however,  they  are  not  satisfactory.  You've  got  qutte  a  bit  of  side¬ 
slip  to  contend  with.  Every  time  vou  put  in  an  aileron  input  it  is  something  that  you  can't  coordinate,  at  least  I 
couldn't  coordinate  very  well.  In  particular,  I  didn't  like  the  requirement  to  change  rudder  from  one  direction  to 
another,  and  if  you  didn't  do  this  quite  right  you  ended  aggravating  the  sideslip.  So  I  think  in  the  air-to-air  role 
the  sideslips  and  repeatability  with  which  they  are  coming  in  would  greaOy  degrade  your  ability  to  track  Air-to- 
ground,  I  think  you  have  similar  problems  in  the  fact  that  sideslip  gets  to  be  .rnportant  and  this  continuous  move¬ 
ment  back  and  forth  for  every  aileron  input  I  think  would  degrade  your  air-to-ground  capabilities. 


81 


GOOD  FEATURES 


It  was  reasonably  maneuverable.  The  sideslip  that  was  generated  didn't  seem  to  have  a  real  significant 
effect  on  the  roll  control. 

OBJECTIONABLE  FEATURES 

I  didn't  like  the  fact  that  the  sideslip  coordination  problem  was  a  complicated  one  that  I  really  couldn't 
accomplish  very  well.  The  large  amount  of  proverse  yaw  associated  with  each  initial  aileron  input  was  quite  a 
detractor  and  I  think  it  greatly  reduced  my  accuracy. 

SPECIAL  PILOTING  TECHNIQUES 

Coordination  was  a  problem;  you  had  to  use  a  cross-control  followed  by  normal  coordinating  control 
inputs.  I  found  that  very  disconcerting  and  difficult  to  do. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  characteristics  as  1  see  them  here  are  certainly  wanting  improvement.  I  think  they  are 
objectionable  and  you  could  probably  get  along  with  them.  How  essential  pilot  compensation  is,  is  difficult  to  say. 


CONFIGURATION  1  NSAi /^'g„s  =  *0.<M>  PILOT  RATING  3.5  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  it  was  going  to  be  a  pretty  good  configuration.  We  had  another  T-33  to  chase  this  afternoon 
and  it  worked  out  real  well.  It  gave  us  the  chance  to  do  a  couple  of  things.  It  was  kind  of  interesting.  As  I  said, 
my  initial  impression  was  that  they  were  going  to  be  pretty  good.  As  I  flew  the  thing  more,  my  impression 
deteriorated  a  little  bit  from  what  I  had  at  the  beginning. 

ABILITY  TO  TRIM 

Lateral-directional  and  longitudinal,  they're  all  good,  no  special  problems  involved  there. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

-  275  deg/sec* -in.  ^'sup  z  39  deg/scc* -in. 

On  the  aileron  sensitivity  selection,  I  was  able  to  pick  nice  light  aileron  forces.  It's  kind  of  interesting 
that  while  tracking  another  airplane  I'd  find  that  I  probably  didn't  select  as  high  a  gear  ratio  as  I  have  been.  But  it 
was  nice  and  light  and  comfortable.  Small  displacements  and  no  compromise  involved  because  of  the  airplane 
dynamics.  Rudder  wasn't  much  of  a  problem  because  I  didn't  use  the  rudder  very  much  and  kind  of  accepted  the 
forces  that  I  started  out  with  without  very  much  iteration  there  on.  Okay,  the  forces  are  light,  the  displacements 
are  small,  the  control  harmony  is  good.  Toward  the  end  of  the  chase  of  the  other  airplane,  we  joined  and  flew 
formation  on  him  for  a  bit  and  it  was  obvious  that  the  aileron  sensitivity  was  quite  light  in  that  trying  to  make  very 
small  corrections  that  you  normally  make  in  formation,  I  could  feel  the  jerkiness  in  the  airplane.  Now,  that 
wasn't  unacceptable,  it  wasn't  uncomfortable,  but  just  worthwhile  pointing  out  to  you  that  I  noticed  that  the  sensitivity 
was  light  at  that  point.  Then,  we  looked  at  the  longitudinal  and  it  was  obvious  that  my  longitudinal  characteristics 
were  different  from  the  other  airplane  and  the  sensitivity  was  a  little  light,  but  it  was  just  barely  noticeable  that  I 
was  a  little  more  jerky  in  pitch  than  the  other  airplane  was. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

With  aileron  only,  it  appears  to  me  that  1  have  a  slight  amount  of  proverse  yaw  followed  by  adverse  yaw 
as  the  airplane  begins  to  roll.  Trying  to  coordinate  that  kind  of  maneuver  is  difficult  for  me  because  if  you  wanted 
to  keep  the  needle  in  the  center  all  the  time,  you'd  find  yourself  having  to  change  rudder  inputs  from  one  foot  to  the 
other.  So  it  was  very  difficult  to  do  without  thinking  about  it  and  only  if  I'm  flying  straight  and  level  or  thinking 
which  way  I'm  going  to  turn  can  I  even  begin  to  keep  up  with  it.  It  looked  like  the  adverse  yaw  overwhelmed  the 
proverse  a  little  bit  so  that  to  get  reasonable  coordination,  if  I  just  delayed  my  rudder  input  a  bit  after  ;  put  in  an 
aileron  input  I  could  coordinate  the  airplane  pretty  well.  When  I  was  tracking  the  other  airplane,  1  felt  the  need 
for  rudder  and  just  kind  of  ended  up  see-sawing  the  rudders  and  not  really  accomplishing  very  much.  I  guess  that 
1  probably  brought  up  some  pretty  noticeable  sideslip  angles.  Nothing  ever  got  out  of  hand  or  was  really  a  problem, 
but  I  didn't  keep  the  needle  anywhere  near  the  cenler  or  keep  the  ball  anywhere  near  the  center  while  tracking  that 
other  airplane.  And  really  found  out  that  I  can  do  just  as  well  without  coordinating  as  I  can  with  coordinating  the 
airplane. 

BANK  ANGLE  CONTROLLABILITY 

Pretty  good.  There  was  no  tendency  to  overshoot;  I  could  fly  the  airplane  aggressively,  but  it  looked 
like  when  I  did,  the  tendency  to  overshoot  was  more  a  function  of  my  aggression  than  of  the  airplane  dynamics 
themselves. 


HEADING 


Good.  When  I  roll  out;  I  have  created  some  sideslip,  the  airplane  does  pick  up  about  one  or  two  cycles 
of  oscillation,  it  lookslike,  But  then  dampens  out  real  well.  The  heading  control  is. good  even  when  l  don't  coordinate. 


BANK  ANGLE  COMMAND  TRACKING  TASK 

I-thought  my  performance  was  pretty  good.  I  got  carried  away  with  aggression  there  and  tried  to  out¬ 
guess  the, needle,  and  so  gave  you  a  pilot  induced,,  non-minimum  phase  response.  So  there  were-no  real  problems 
involved.  ^I-could  feel  the  sideslip  generated,  but  the  sideslip  didn't  seem  to  carry  oyer  into  the. roll  very  much. 

One  problem  that  I  had-when  I  stopped  on  a  bank  angle  was  that  I  could  feel  the  Dutch  roll,  but  mostly  in  sideslip, 
and  it  would  settle  down  real  quick.  It.was  annoying  certainly,  but  whether  it  really  affected  my  bank  angle  tracking 
task  -  I  don't  believe  that  it  did. 

RESPONSE  TO  DISTURBANCE  INPUTS 

I  thought  they  were  reasonable  and  just  about  what  I  had  expected  of  the  fighter  class  of  airplane  and 
didn't  seem  to  deteriorate  my  performance  to  a  significant  degree.  It  did  require  more  effort  because  the  airplane 
is  now  bouncing  around  and  I'm  having  to  put  in  additional  inputs  but  it  was  not  a  major  factor  in  this  evaluation. 

LONGITUDINAL  CHARACTERISTICS 

Good.  They  didn't  detract  or  degrade  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they  were  suitable  with  some  reservations.  In  other  words,  I  don't  think  it's  really  an  outstanding 
configuration,  but  I  think  it's  at  least  an  adequate  or  acceptable  configuration,  and  at  this  point,  I'm  willing  to  say 
that  it's  marginally  satisfactory.  In  the  air-to-air  role,  I  had  good  roll  capabilities,  good  roll  performance  and  no 
real  problems  created  by  the  airplane  dynamics  in  bank  angle.  I  did  have  problems  created  in  sideslip  response 
which  was  excited  every  time  I  put  in  a  control  input  and  really  was  not  able  to  coordinate  these  sideslip  disturbances 
that  I  saw  very  well.  I  think  it  is  probably  a  little  better  suited  for  the  air-to-ground  role  than  for  the  air-to-air 
role  simply  because  you're  normally  not  as  aggressive  and  and  you  have  a  little  more  time  for  your  sideslip  response 
to  die  out.  Fortunately,  the  sideslip  disturbance  dampens  itself  out  in  a  nice  reasonable  length  of  time  without  a 
bunch  of  oscillations  and  that's  kind  of  a  saving  thing  for  this  configuration. 

GOOD  FEATURES 

1  like  the  roll  control,  I  like  the  roll  capability  and  I  like  the  fact  that  I  can  fly  the  airplane  aggressively 
even  without  coordinating  it,  and  not  generate  large  sideslip  angles. 

OBJECTIONABLE  FEATURES 

I  dislike  the  requirement  for  cross-controlling  followed  by  normal  coordination  to  keep  the  ball  in  the 
center  and,  as  a  matter  of  fact,  that's  an  objection  because  I  don't  do  it  very  well  and  I  don't  think  most  people 
would.  I  noticed  that  when  I  did  track  the  other  airplane,  that  I  didn't  even  attempt  to  do  that.  It  was  mostly 
rolling  the  airplane.  The  adverse  yaw  seemed  to  overwhelm  the  proverse  so  that  the  coordination  I  used  was  gener¬ 
ally  in  the  normal  direction  which  created  some  problems  initially,  but  tended  to  help  out  as  the  rolling  maneuver 
developed.  But  in  general,  the  coordination  requirements,  I  think,  are  too  great  for  a  pilot  to  follow  without  a 
strong  conscientious  effort. 

SPECIAL  PILOTING  TECHNIQUES 

If  you  want  to  coordinate,  you  have  to  cross-control  and  then  put  normal  rudder  in  to  keep  the  needle  in 
the  center  and  I  can  only  do  that  if  I'm  just  concentrating  on  doing  just  that  and  not  on  something  else. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

It's  kind  of  a  tough  one  because  I  really  think  it's  a  borderline  case.  I  thine  the  coordination  require¬ 
ments  and  the  amount  of  sideslip  that  I  saw  is  more  than  just  mildly  unpleasant  and  I  reilly  couldn't  compensate  for 
it  very  well,  it's  a  borderline  between  being  satisfactory  and  not  being  satisfactory  fo;  the  fighter  mission,  pri¬ 
marily  because  there  may  be  times  in  there  when  you'd  like  to  shoot  your  gun  as  soon  as  you  get  on  the  target  and  if 
you  ca ' 't  coordinate  it,  you  end  up  with  a  lot  of  sideslip  and  you're  not  going  to  end  up  with  the  weapons  trained  on 
the  other  airplane.  Okay,  turbulence  rating,  as  I  said  I  didn't  think  there  was  anv  significant  deterioration  in  my 
performance  although  there  was  more  effort  required. 


CONFIGURATION  1  NS/:sf^S/is  =  +0-09  PILOT  RATING  7  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Wasn't  going  to  be  too  bad.  When  we  engaged,  I  scemeo  to  be  doing  pretty  good;  then,  as  I  tried  to  be 
-ggressive  with  the  airplane  and  tried  to  do  tight  tracking  maneuvers,  the  real  problems  began  to  show  up.  So  I  had 
real  trouble  figuring  out  where  this  one  was  going  to  lie. 
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ABILITY  TO  TRIM 

All  three-axes,  I  thought  was  good. 

SELECTION  OF  AILERON  AND  RODDER  CONTROL  SENSITIVITIES 

=  370  deg/sec1-!!).  ^Sgp  ~  deg/ sec* -in. 

On  the  aileron;  I  looked  at  values  both  above  and  below  the  initially  given  values  and  ended  up  taking  the 
lower  value  because  it  tended  to  reduce  some  of  this  overcontrol  tendency  although  I  never  could  really  get  rid  of  it 
with  this  airplane.  It  gave  me  nice  light  forces  because  the  airplane  itself  was  quite  maneuverable.  You  could  fly 
the  airplane  around  the  sky  quite  aggressively,  if  you  were  careful  about  what  happened  to  the  sideslip.  On  the 
rudder;  that  was  kind  of  a  strange  one.  The  airplane  seemed  to  have  proverse  yaw  associated  with  it  and  maybe  a 
little  bit  of  adverse  toward  the  end,  but  the  sideslip  really  needed  coordinating.  It  took  quite  a  bit  of  cross  control 
initially  and  I'm  not  very  good  at  doing  that  consistently.  I  think  I  tended  to  overcontrol  the  sideslip  with  the  rudder 
somewhat,  so  I  ended  up  not  using  an  awful  lot  of  rudder  except  to  make  corrections  on  the  sideslip  when  it  got  too 
far  away.  So  I  don't  think  I  even  changed  the  rudder  gearing  from  what  was  initially  given.  The  forces  were  light 
and  the  displacements  were  small.  The  control  harmony,  in  general,  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  only,  quite  a  bit  of  noticeable  proverse  sideslip  was  generated  on  initial  input  and  you  could 
feel  that  the  roll  control,  or  the  roll  rate  itself  was  not  very  smooth.  Tnere  was  a  little  bit  of  tendency  for  it  to 
accelerate.  Trying  to  coordinate  that  was  difficult,  the  sideslip  would  go  way  out  in  the  proverse  direction  and  start 
coming  back  to  the  adverse  direction.  So  that  I  wasn't  very  good  at  coordinating,  and  usually  what  I  ended  up  doing 
was  augmenting  the  sideslip.  The  Dutch  roll  itself  directionally  didn't  seem  to  be  oscillatory.  However  it  was 
quite  noticeable  in  a  tight  tracking  task.  You  will  be  able  to  see  that  from  the  tracking  task  records.  There  is  a 
quite  dramatic  tendency  toward  bank  angle  oscillation  -  not  real  PIO's  since  the  thing  is  convergent.  But,  it  is 
oscillatory  in  bank  angle.  In  maneuvering  coordination,  quite  a  bit  of  cross  coordination  is  required  -  I  wasn't  very 
good  at  doing  that,  I  think  I  tended  to  augment  the  sideslip. 

BANK  ANGLE  CONTROLLABILITY 

With  any  degree  of  aggression  this  airplane  is  quite  poor.  You  can  feel  the  airplane  oscillate  both 
laterally  and  directionally,  in  other  words,  kind  of  like  in  the  bottom  of  a  dish,  sloshing  back  and  forth  when  you  try 
to  track  the  bank  angle  tightly.  I  think  that  was  happening  back  there  when  we  were  tail-chasing  101's,  and  maneu¬ 
vers  were  fairly  general,  i.e.,  I  wasn't  trying  to  be  very  precise, you  just  kind  of  keep  up  with  them,  these  prob¬ 
lems  didn't  show  up.  You  can  maneuver  the  airplane,  do  a  pretty  good  job  until  you  try  to  do  something  tightly  and 
then  bank  angle  problems  show  up;  and  I  had  significant  ones  there. 

HEADING  CONTROLLABILITY 

The  Dutch  roll  seemed  to  be  fast  enough  that  the  sideslip  angles  that  were  generated  pretty  much  took 
care  of  themselves.  So  I  didn't  have  any  trouble  getting  the  airplane  pointed  in  the  direction  1  wanted  to  go.  It  was 
interesting  though  when  I  tried  to  make  any  corrections  about  the  level  flight  attitude  you  could  see  the  nose  move 
back  and  forth  off  the  target.  So  rather  than  saying  heading  control  is  good,  we  will  call  it  fair. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  lousy  -  it  was  very  poor,  primarily  because  of  this  tendency  to  overshoot  and  oscillate 
about  the  bank  angle  and  I  think  that  will  come  out  quite  dramatically  for  you  on  the  records.  Problems  encountered 
there  resulted  primarily  from  the  proverse  yaw,  and  the  fact  that  I  wasn't  able  to  coordinate  that,  created  significant 
bank  angle  control  problems. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Kind  of  about  what  one  would  expect  I  think  for  a  fighter  type  airplane.  There  was  really  no  significant 
deterioration  although  a  little  more  effort  was  J-quired  in  my  performance. 

LONGITUDINAL  CHARACTERISTICS 

Good;  did  not  detract  or  degrade  from  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Not  very  good  and  l  think  I'm  willing  to  say  they  are  not  acceptable.  I  think  the  poor  bank  angle  tracking 
capabilities  and  the  large  sideslip  angle  that  I  saw  generated  in  the  proverse  direction  were  sufficient  to  call  this 
not  acceptable.  It's  kind  of  a  borderline  but  1  would  say  that  in  the  air-to-air  role  where  I  put  quite  a  bit  of  emphasis 
on  good  bank  angle  tracking,  this  airplane  doesn't  hack  it.  In  the  air-to-ground  role,  you  might  have  a  little  better 
chance  where  things  tend  to  be  done  a  little  less  rapidly  in  bank  angle.  But  you've  got  this  nose  moving  back  and 
forth  with  aileron  control  inputs  on  the  ground  tracking,  so  that's  not  very  good  either.  Primarily,  the  problems 
that  you  encounter  are  the  oscillatory  tendencies  in  bank  angle,  the  large  proverse  yaw  which  gives  you,  I  think, 
quite  noticeable  nose  displacements, 

GOOD  FEATURES 

You  had  what  I  thought  was  reasonably  good  roll  performance.  You  could  maneuver  the  airplane  around 
and  if  you  didn't  try  to  do  things  very  tightly,  you  could  probably  put  up  a  good  get-away  flight. 
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OBJECTIONABLE  FEATURES 

Major  objection  is  the  large  proverse  yaw  whichcauses  bank-angle  control  problems.  The  oscillatory 
tendency  in  bank  angle,  and  thefact'ihat  I  can't  coordinate' the  sideslip  are  objectionable  features. 

SPECIAL  PILOTING  TECHNIQUES 

You  might  be  able  to  learn  to  coordinate  the  proverse  yawjbut  I  didn't  do  a  very  good  job  in  the  short 
time  1  had  to  fly. 

PRIMARY  REASON  FOR  THE.PILOT  RATING 

It's  kind  of  really  on  the  borderline."  My  dilemma  is  whether  or  notyou  could  really  do  the  job  with  it. 
The  control  problems  that  I  see  are  objectionable,  whether  I  can  do  an  adequate  performance  in  the  sense  of  pilot 
compensation  and  interpreting  that  in  this  case,  toning  down  my  inputs  and  doing  things  more  slowly  --  I  don't  think 
I  can  do  that.  I'm  going  to  take  a  stand  and  rate  this  a  7  rather  than  a  6.  5  and  say  adequate  performance  is  not 
obtainable  when  l  maneuver  the  airplane  aggressively.  These  bank  anglo  oscillations  are  quite  noticeable.  I  would 
say  that  that's  not  adequate  performance,  and  I  will  give  you  a  pilot  rating  of  7.  As  far  as  the  turbulence  rating  -  it 
really  wasn't  much  effort  required  -  I  will  give  you  a  turbulence  rating  of  B.  . 
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CONFIGURATION  5  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TABULATION 


NL 

T.R. 

% 

A/ 

II 

Li 

n's 

°RP 

EH 

STEP 

?AV 

LEVEL  1 

LEVEL  2 

m 

% 

-0.06 

4 

1 

0.23 

2.37 

-190 

0.005 

6.0 

4.0 

0.13 

425 

32 

-0.03 

3 

0.23 

2.45 

-225 

0 

4.4 

3.0 

0.04 

425 

29 

-0.01 

2.5 

B 

0.24 

2.49 

-255 

0 

2.6 

0.04 

404 

26 

•0.01 

2.5 

8 

0.24 

2.49 

-255 

0 

l 

2.6 

0.04 

125 

19.5 

+0.05 

3 

B 

0.26 

2.54 

-320 

0.020 

3.9 

2.5 

0.07 

26.5 

+0.05 

3 

B 

0.26 

2.54 

-320 

0.020 

3.9 

2.5 

0.07 

304 

20 

+0.08 

5 

c 

0.26 

2.70 

-350 

0.025 

4.4 

3.0 

0.12 

295 

24 

(DEG/SEC)  A  (DEG/SEC)  A  (DEG)  p  (DEG/SEC) 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  5 
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AILERON  STEP  INPUT  AILERON  PULSE  INPUT 

RECORDED  IN  FLIGHT  RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  5 


(DEG/SEC)  (DEG)  ^  (DEG/SEC)  <fc  (DEG) 


CONFI  RATION  :5.  i  -0.06  PlLOTRATlNG 

4 

TUR  B  U  LENCE  ^RATING 

C 

INITIAL  IMPRESSION  AND;GENERAL  COMMENTS. 

Initial  impression  was  that  it  wasn't  going  ,to  be  too  bad-biit  wasn’t  going  to', be  very.good  either  because 
it  did  have  l;ind  of  a  funny ‘sideslip  response.  ;  Itturned  out  to  be  -"coordiriatab.  ",  but  the  airplane  did  have  some 
problems . 


ABILITY  TO  TRIM; 

Laterally  and  directionally  good, .  as  .it  was , longitudinally. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES. 

=  425  ,deg/sec2 -in.  ^'sgp  k  ^  deg/sec*l-in. 

On  the  aileron,  no  real  compromise  there.  The  Dutch  roll  that  I  saw  didn't.seem:to  affect  the  roll  con¬ 
trol  very  much,  so  that  I  was  .selectirig  the  value  of  aileron  sensitivity  that  I  iiked.  The  rudder,  however,  presented 
a  problem  because  for  rapid'maneuvering  it  looked. like'  1  needed  a  fair  amount, to' coordinate  the  sideslip  but  then, 
when  I  did  that,  at  the-start  of  a- roll  maneuver,  I  was  pushing  the  sideslip  out  the  other's ide.  It  took  me  a  while 
to  figure  out  that  the  airplane  seemed  to  have  a  small  amourittof  initial  proverse  yaw  due.  to, aileron.  This  was 
creating  a  problem  for  me  both  starting  marieuvers'and  also  around  the  small  or  near  zero  ideslip  conditions.  So 
I  had  to  back  down  on  the  rudder  sensitivity,  and-that  made  life  a  little  better.  The-forces  in  till  three  afces  were 
good  and  in  general  light;  displacements  w.eresmall;  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  an  aileron-only  input,  there  seemed  to  be  fairly  smooth  roll  rate  with  no  real  problems  with  Dutch 
roll  showing  up  in  roll  rate.  However,  you  did  get  fair  amount  of  sideslip  going  out  in  the  adverse  direction  although 
it  looked  like  initially  it  was  proverse  followed  by  a  stronger  adverse  response;  To.  coordinate  that  with  the  rudder 
you  just  kind  of  delayed  a  little  bit  and  then  came  in  with  the  rudder.  I  could  keep  the  sideslip  reasonably  small  but 
I  never  was  able  to  keep  it  right.at  zero.  The  airplane  did  seem  to  have  a  little  bit  of  an  oscillation  to  it,  but  it  was 
showing  up  almost  exclusively  in  sideslip  arid  very  little  in  roll.  In  maneuvering  for  the  most  part  the  coordination 
requirements  were-in  the  normal  or  adverse  direction  and  not  too  difficult  to  accomplish.  However,  I  was  not  able 
to  be  very  precise  with  keeping, the  sideslip  near  zero. 

BANK  ANGLE  CONTROLLABILITY 

Pretty  good,  and  there  were  no  outstanding  problems  Involved  there.  I  could  roll  to  and  stop  at  a  bank 
angle  with  ease. 

HEADING  CONTROLLABILITY 

Little  bit  of  a  different  story,  although  not  too  bad.  The  airplane  was  oscillatory  at  a  medium  frequency 
but  sideslip  was  excited  both  starting  and  stopping  roll  rates  and  you  noticeably  felt  the  airplane  move  in  the  direc¬ 
tional  axis.  This  happened  to  me  every  time  I  put  an  input  in,  kind  of  shook  your  head  around  a  little  bit. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  good;  no  real  problems  there  with  the  exception  of  the  sideslip.  It  was  just  that  I 
wasn't  able  to  coordinate  the  sideslip  very  well,  either  because  it  was  doing  something  I  didn't  expect  it  to  do,  or  I 
wasn't  very  good  at  it  with  my  feet. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  had  about  a  normal  response  for  the  fighter  mission.  ,1  don't  think  it  really  caused  more 
than  a  minor  deterioration  in  my  ability  to  perform  the  fighter  mission. 

LONGITUDINAL  CHARACTERISTICS 

Good  and  did  not  detract  from  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

"he  characteristics  are  acceptable,  but  I'm  going  to  say  they  are  not  satisfactory  primarily  because  of 
the  goings  o.-  in  the  sideslip  response.  I  never  was  very  good  at  making  sideslip  come  out  precisely  and  occasionally 
when  I  got  dlsiracted  from  other  things,  I  built  up  some  fairly  large  sideslip  angles.  In  the  air-to-air  role,  moving 
around  in  heading  every  time  you  put  in  an  aileron  input  or  took  one  out,  it  would  be  enough  to  degrade  my  precision 
with  which  I  could  attack  an  air-to-air  target.  Air-to-ground  I  think  you've  got  similar  problems  because  every  time 
I  move  the  stick,  the  nose  would  do  something  that  was  a  little  bit  different  to  what  I  would  like  for  it  to  do  and  I  think 
that  would  cause  you  some  problems  in  hitting  ground  targets. 

GOOD  FEATURES 

The  roll  control  was  good;  the  roll  performance  was  good. 
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OBJECTIONABLE  FEATURES 


I  couldn't  coordinate  the  sideslip;  the  nose  did  things  other, than  what  I  would  have  liked  for  it  to  do  and. 

I  seemed  to  have  very  little  control  over  being  able  to  make  it  do  something  differently. 

SPECIAL  PILOTING  TECHNIQUES 

You  do  need  coordination  in  the  adverse  direction.  It  was  not  the  easiest  thing  to  do  and  I  couldn't  always 
keep  the  ball  in  the  center.  When  you  didn't  coordinate*  you  could  end  up  with  some  large  sideslip  angles. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable.  However,  I  do  not  feel  that  it  is  satisfactory  and  I  think  the  deficiencies  that 
I  have  talked  about  warrant  improvement.  They  are  really  minor  but  I  think  they  are  annoying.  In  turbulence,  more 
effort  is  required  but  there  is  only  a  minor  deterioration  in  task  and  again  that's  primarily  in  the  directional  mode. 


CCL'FIGURATION  5  jL'gK  =-0,03  PILOT  RATING  3  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  was  a  pretty  reasonable  fighter-type  airplane  in  that  the  iatcral-directionai  handling  qual.ties  in  general 
would  be  pretty  good. 

ABILITY  TO  TRIM 

Lateral-directionally  was  good.  I  still  have  a  little  problem  with  the  lateral  getting  it  trimmed  just  as 
perfectly  as  I  would  like.  On  the  longitudinali  the  trim  was  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'gts  =  435  deg/sec4 -in.  ~  29  deg/sec1  -in. 

No  compromise  whatsoever  on  the  ailerons.  I  picked  nice  and  light  forces  like  I  like  so  that  I  have  good 
roll  performance  with  very  light  and  very  small  displacement  inputs.  The  rudder,  however,  was  a  hit  more  of  a 
problem.  Because  I  was  exciting  a  little  sideslip,  my  first  thought  was  to  heavy  up  the  rudder  but  that  made  things 
worse.  I  started  out  heavy  and  then  lightened  them  up  a  bit.  The  final  selection  was  of  course,  pretty  good.  Con¬ 
trol  harmony  in  all  three  axes  was  good.  The  displacements  were  small. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Roll  response  seemed  to  be  very  smooth  and  I  thought  !  had  good  roll  control,  both  with  and  without 
rudder  inputs.  There  did  seem  to  be  adverse  yaw  associated  with  aileron  input  requiring  rudder  coordination  into 
the  turn  and  a  little  more  than  I  would  like,  but  not  bad.  The  airplane  had  only  one  or  two  overshoot  oscillations 
associated  with  very  rapid  maneuvering.  The  airplane  dampened  itself  out  in  yaw  very  easily.  I  did  have  to  coor¬ 
dinate  the  airplane  to  keep  the  sideslip  small,  but  it  was  in  the  proper  direction  and  not  difficult  to  do.  If  I  maneu¬ 
vered  without  coordinating,  I  would  generate  sideslip  but  the  airplane  seemed  to  be  damped  enough  that  the  sideslip 
went  away  reasonably  fast. 

BANK  ANGLE  CONTROLLABILITY 

Very  good  and  had  no  problems  getting  the  bank  angles  that  1  wanted,  doing  it  quite  aggressively. 

HEADING  CONTROLLABILITY 

No  problem  either.  I  could  achieve  a  bank  angle,  roll  the  airplane  out  and  I'd  get  a  very  small  overshoot 
in  sideslip  but  the  airplane  would  settle  down  pretty  much  where  I  wanted  it  to  go. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  wasn't  quite  as  good  as  I  wanted.  I  don't  know  why.  I  tended  to  oscillate  just  ever  so  slightly  when  I 
tried  to  stop  the  needle  right  in  the  center.  And  I  never  could  really  figure  out  why.  If  I  toned  down  my  gain  on  my 
aggressiveness  a  bit,  that  overshoot  tendency  went  away.  Performance  was  nevertheless  good  and  really  there 
were  no  serious  problems  involved. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Showed  up  mostly  in  the  sideslip  and  a  little  in  roll.  In  the  sideslip,  disturbances  that  were  there  damped 
out  reasonably  quick. 

LONGITUDINAL  CHARACTERISTICS 

Good;  a  good  match  with  the  lateral  that  1  had. 


93 


SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS. FOR  THE  FIGHTER  MISSION 

They’re  quite  acceptable  and  I.thihk  they're  satisfactory  for  the  fighter  mission.  In  the  air-to-air  role, 
my  initial  stop  on  the  target  is  not  quite  as  precise  as>I  would  like  because  of  this:  small.  sideslip  disturbance.  I’saVi 
the  same  thing  when  attacking  ground.targets,  I  think  it's  less  of  a  problemon  the  ground  mission  than- it' is  on' the' 
air-to-air  because  oh  the  former  you  usually  have  more  time  in  that  initial  stopping;  .it  is-noras  crltlcal.  ' 

GOODFEATURES 

1  like  the  fact  that  the  roll  was  very  smooth,  that  I  could  maneuver  the  airplane  aggressively,  and  select 
nice  light  forces  without  any  problems.  1  like  the  fact  that  the  sideslip  disturbances  that  I  do  see  tended  to 'dampen 
themselves  out  quite  nicely  and  my  roll  control  was  good; 

OBJECTIONABLE  FEATURES 

The  only  real  objection  was  the  fact  that. sideslip  was  generated  duting  abrupt  rolling  maneuvers.  I 
could  coordinate  this,  coordination  was  in  the  proper  direction,  but  I  would  prefer  to  see  an  airplane  without  any 
sideslip  generated. 

SPECIAL  PILOTING  TECHNIQUES 

No  special  piloting  techniques  required. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable  and  satisfactory  without  improvement.  The  sideslip  disturbances  that.I  see 
fall  in  the  category  of  being  mildly  unpleasant.  I  think  that  very  minimal  pilot  compensation  is  required.  Turbu¬ 
lence  did  increase  the  effort  because  it  increased  the  amount  of  rudder  that  I  required,  but  really  no  significant 
deterioration  in  my  performance. 


CONFIGURATION  5  Afj  yfcjr  =-0.01  PILOT  RATING  i.5  TURBULENCE  RATING  B 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

This  was  indeed  a  good  airplane  and  fun  to  fly. 

ABILITY  TO  TRIM 

Lateral-directionally  was  good.  I  don’t  know  if  it’s  because  the  aileron  trim  gain  is  too  high  or  what,  but 
I  don’t  seem  to  be  able  to  put  the  airplane  right  on  an  even  keel  and  it  doesn’t  took  like  it's  the  spiral  characteristics. 
I  think  it's  just  the  fact  the.  I  ovorcontrol  with  the  trim.  The  directional  trim  was  real  good,  though.  .Longitudinal 
trim  was  also  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L>gja  -  404  deg/secl-in.  Ng  p  -  J6  deg/sccl-in. 

On  aileron  sensitivity,  no  compromise  is  involved.  1  just  selected  the  light  forces  so  I  could  make  the 
airplane  do  what  I  wanted  it  to  with  very  small  inputs.  You  kind  of  think  the  airplane  through.  If  anything,  I  feel 
like  I'm  a  little  high.  In  the  tracking  task,  I  have  a  tendency  to  overshoot  a  little  bit  in  roll,  primarily,  I  think, 
because  of  the  light  sensitivities  and  my  aggressiveness.  But,  there  were  no  compromises  really  on  the  aileron. 
There  was  a  little  sideslip  generated  but  I  never  could  really  keep  it  zero.  Fortunately  the  airplane  was  stiff  enough 
so  that  the  sideslip  never  really  got  very  large.  The  forces,  all  three  axes,  were  light.  Displacements  were  small. 
Harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Roll  rate  was  very  smooth.  The  little  bit  of  sideslip  generated  with  roll  seemed  to  be  in  the  adverse 
direction.  Coordinating  really  didn't  seem  to  make  too  much  difference.  The  sideslip  generated  was  small  enough 
that  I  couldn't  really  see  any  significant  change  either  in  the  roll  rate  or  the  Dutch  roll  with  the  coordinated  inputs. 
The  airplane  seemed  to  be  well  damped,  no  oscillatory  characteristics  really  stood  out.  In  maneuvering,  it  looked 
like  it  needed  a  little  bit  of  coordination  in  the  proper  direction.  However,  when  I  did  coordinate,  l  didn't  really 
help  things  vety  much  and  if  anything  tended  to  get  as  much  sideslip  in  the  other  direction. 

BANK  ANGLE  CONTROLLABILITY 

Very  good.  I  could  roll  up,  stop  the  airplane  wherever  I  wanted  to  and  the  overshoots  that  I  did  see  in 
bank  angle  were  primarily  a  function  of  the  aggression  with  which  I  attacked  the  rolling  maneuvers  and  not  so  much 
of  the  configuration, 

HEADING  CONTROLLABILITY 

Good;  the  airplane  seemed  to  be  well  damped  directionally  and  the  little  bit  of  sideslip  that  I  was  seeing 
dampened  itself  out  rapidly  enough  not  to  become  a  problem. 
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BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  good  and,  as  I  mentioned  earlier,  when  I  really  went  at  it  aggressively,  which  I 
could  do,  there  was  a  slight  tendency  to  overcontrol  primarily  due  to  the  light  sensitivity  of  the  controls  and  the. fact 
that  I  could  put  in  abrupt  inputs  to  do  the  task.  So  no  real  problems  were  encountered. 

RESPONSE  TO  DISTURBANCE  INPUTS 

No  outstanding  feature  stood  out  in  turbulence.  Effects  seemed  to  be  about  all  equal  in  the  three  axes  and 
not  much  more  than  what  I  would  expect  to  find  for  a  fighter-type  airplane. 

LONGITUDINAL  CHARACTERISTICS 

Good.  Good  combination,  good  harmony  with  the  lateral-directional. 

SUITABILITY  OF  TiJE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

These  characteristics  are  suitable;  I  like  the  nice  smooth  roll  control,  I  think  you  would  do  a  good  job  in 
the  air-to-air.  A  little  bit  of  sideslip  is  excited,  but  it's  not  a  major  problem.  Air-to-ground,  I  think  you  could 
probably  do  an  even  better  job  than  you  could  in  the  air-to-air  because  the  small  amour*,  of  sideslip  that  I  see  dampens 
itself  out  so  rapidly  and  you've  got  a  little  more  time  in  an  air-to-ground  run. 

GOOD  FEATURES 

I  like  the  smooth  roll  control;  I  like  the  fact  that  very  little  sideslip  was  generated  and  that  it  was  in  the 
adverse  or  proper  coordination  direction  making  it  easy  to  coordinate.  1  like  the  fact  that  the  Dutch  roll  was  well 
damped  so  that  there  War;  T’*'  real  oscillatory  characteristics. 

OBJECTIONABLE  FEATURES 

The  only  minor  objection  is  the  fact  that  some  sideslip  is  generated;  I  was  never  really  quite  capable  of 
keeping  exactly  at  zero  as  I  maneuver  the  airplane  abruptly. 

SPECIAL  PILOTING  TECHNIQUES 

No  special  piloting  techniques  involved.  You  could  fly  the  airplane  by  coordinating  the  sideslip  that  was 
generated  or  simply  by  not  coordinating  it. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable  and  satisfactory  as  it  stands.  I  think  the  small  amount  of  sideslip  that  I  did 
see  is  a  negligible  deficiency.  In  turbulence,  I  think  the  little  more  effort  required,  but  no  significant  deterioration 
in  my  performance. 


CONFIGURATION  5  A ~  *°*  01  PILOT  RATING  Z.  5  TURBULENCE  RATING  -not  available 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

This  was  a  practice  evaluation  and  no  artificial  turbulence  was  available. 

ABILITY  TO  TRIM 

Both  laterally  and  directionally  quite  good.  It  holds  its  trim  well  and  natural  turbulence  seemed  to  be 
quite  compatible  with  the  airplane  that  I  have.  So  the  ability  to  trim  is  very  good.  Longitudinal  trim  is  likewise  good, 
now  that  I've  cut  the  elevator  sensitivity  down.  a 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  li5  deg/sec* -in.  =  '9.  5  deg/3ec* -in. 

The  forces  are  light,  quite  comfortable  on  both  the  aileron  and  the  elevator.  Rudder  seems  to  be  pretty 
good.  The  control  harmony  is  very  good.  It  was  interesting,  we  started  off  with  heavy  aileron  forces  and  the  light 
elevator.  I  was  hobbling  the  airplane  in  pitch  every  time  1  made  a  turn.  Now  that  I've  gotten  the  aileron  forces 
lightened  up,  elevator  forces  aie  quite  compatible.  On  the  aileron  I  just  selected  control  iorecs  that  I  thought  were 
light  enough  to  roll  the  airplane  at  any  rapid  rate  that  I  wanted  to.  There  was  no  compromise  with  airplane  charac¬ 
teristics.  When  I  initially  lightened  them  up,  I  found  that  1  tended  to  overcontro!  m  yaw  a  little  bit.  When  I  initially 
roll  into  the  turn,  I  don't  seem  to  need  any  rudder  inputs.  As  a  matter  of  fact  it  looks  like  the  yaw  is  ever  so  slightly 
proverse  on  initial  aileron  input  and  then  as  I  roll,  the  yaw  is  very  definitely  adverse  so  that  1  kind  of  have  to  feed  in 
the  rudder  as  1  pick  up  the  roll  rates,  and  end  up  in  a  steady  turn  holding  a  little  bit  of  rudder  to  keep  the  needle  in 
the  center.  It's  very  easy  to  accomplish  and  hasn't  bothered  me  too  much  although  it's  noticeable. 
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AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  an  aileron-only  input,  I  get  the  impression  that  the  nose  .'.tarts  off  ever  so  slight ly  in  the, prove rse- 
direction  or  in  the  direction  of  the  turn  and  then  the  sideslip  needle  stays  pretty,  close  to  .the  center.  As/ihe  roll 
rate  picks  up  however,  the  needle  comes  into’  the  turn  indicating  adverse.yaw.  If  ^coordinate  the  airplane  with. the 
rudder,  I  can  keep  the  needle  in  the  center.  The  airplane  seems  to  have  no  oscillatory  response  that; results  from 
my  inputs.  The  airplane  is  well  damped  and  I  haven't  gotten  myself  into  any  lateral  or  direi tionai 'oscillations  ever 
when  I  maneuver  the  airplane  somewhat  rapidly.  However,  coordination  is  required  if  I.  want  to  keep  thostdeslip 
perfectly  zero  in  constant  bank  angle  turns,  say  60*. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  controllability  is  very  good.  I  find  that  I  can  stop  the  airplane  most  anywhere  in  roll  that  I 

want. 

HEADING  CONTROLLABILITY 
No  comments. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  ability  to  track  bank  angle  is  very  good,  although  with  the  high  sensitivity  that  I  have  selected,  I  do 
tend  to  overshoot  when  I  go  at  it  aggressively.  However,  that  is  no  real  problem. 

RESPONSE  TO  DISTURBANCE  INPUTS 

No  comments. 

LONGITUDINA:  "HARACTERISiICS 

In  general  the  longitudinal  handling  qualities  do  not  detract  or  degrade  the  lateral-directional  at  all.  I* 
like  the  light  stick  forces. 

SUITABILITY  Or  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

They're  very  good.  I  like  the  rapid  roll  capabilities.  1  have  goed  bank  angle  control  to  stop  the  airplane 
almost  any  place  that  I  want.  I  can  track  ground  targets  laterally  quite  well.  The  onlj  objection  that  t  see.  is  the 
little  bit  of  coordination  required  on  the  rolls  and  the  little  bit  of  requirement  to  hold  the  steady  state  rudder  in  the 
turn. 

GOOD  FEATURES 

I  like  the  smooth  roll  rates,  the  fact  that  there  is  very  little  or  no  Dutch  roll  showing  up  in  the  roll  rate, 
giving  me  nice  smooth  bank  angle  control.  I  like  the  fact  that  I  don't  sec  any  oscillatory  characteristics  as  I  mancu 
ver  abruptly.  I  like  the  fact  that  I  can  pick  light  aileron  forces. 

OBJECTIONABLE  FEATURES 

Minor  objection:  the  requirement  for  rudder  during  the  rolls  and  the  fact  that  it  appears  to  me  to  be  a 
function  of  roll  rate.  Again  the  amount  of  sideslip  that  I'm  seeing  is  very  small. 

SPECIAL  PILOTING  TECHNIQUES 

A  little  bit  of  technique  in  that  for  aileron  inputs  you  just  hesitate  a  moment  on  the  rudder  and  you  conic 
in  with  rudder  as  the  roll  rate  picks  up, 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  satisfactory  without  any  improvement  as  it  is.  I  think  that  the  deficiencies  that  I 
see  are  somewhere  between  negligible  and  mildly  unpleasant.  A  real  good  airplane,  1  enjoyed  flying  it. 


CONFIGURATION  6  Ni AjLgAS  =  +  .05  PILOT  RATING  3  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

As  I  flew  the  thing,  it  was  a  little  better  than  I  had  initially  thought  it  was  going  to  be. 

ABILITY  TO  TRIM 

Good,  in  all  three  axes. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lg/ls  -  380  deg/sec* -in.  ^Sgp  =  36.  5  deg/sec1 -in. 
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I  was  able.  lo.  select  nice  light  ailsjien.aiKf  rudder  sensitivities.  On  the. aileron,  -light  sensitivities  didn't' 
create  any  problems.  Rudder  created  problenjc  for  i tit  because  I  started-out  trying  to  coordinate  the  sideslip  that 
I  was  generating  with  the  ailerons  and  then  finally  gave  „'p,  decided  the  airplane  was  doing  a  better-job  of'coordi*  . 
nating  than  I  was.  So  rudder  sensitivity  really  doesn't’bSiiS  a  lit  of  meaning.  Il.f  forces  were  light;  displacements 
were  small  in  all  three  axes. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  an  aileron-only  input,  it  appeared  that  I  was  generating  a  slight  amount  of  proverse  yaw  and  that  I 
could  indeed  feel.the  roll.rate  accelerate  a  iilMe  bit  for  rapid  roll  maneuvers.  One  of  the  good  things.about.the  con- 
figuration  was  the  rapid  roll  capability  for  this  configuration.  I  tried  to  coordinate  and  I  only  made  things  worse 
because  when  1  flew  the  airplane  aggressively,  n  general,  1  tended  to  coordinate  in  the  normal  direction  and  with 
the  slight  amount  of  proverse  yaw  this  would  only  make  things  worse.  Without  coordination,  the  sideslip  never,;got 
very  much  out  of  hand  and  really  didn't  seem  to  feed. into  the  roll  response  very  much.  So,  it  turned  out  better  not 
to  coordinate.  There  weren't  really  any  oscillatory. characteristics  that  were  bothersome,  although  theywere 
noticeable.  For  maneuvering,  coordination  requirements  were  nil  Sideslip  was,  in  fact,  generated  for  each  rolling 
maneuver;  It's  just  that  whe-j  I  tried  to  coordinate,  I  generally  made  it  worse. 

BANK  ANGLE  CONTROLLABILITY 

Good,  but  not.  excellent  by  any  means  due  to  a  very  slight  tendency  to  overshoot  sometimes  on  the  bank 

angle. 

HEADING  CONTROLLABILITY 

Only  good.  I  would  roll  out  and  have  the  slight  sideslip  oscillation  which  would  dampen  out  in  a  very  few 

cycles. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was,  in-general,  good.  If  anything  I  had  a  very  slight  tendency  lo  overt ontrol  in  bank  angle, 
but  this  I  emphasize  was  only  very  small.  Sideslip  again  didn't  create  any  significant  problem,  but  it  was  noticeable. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Relatively  small  and  didn't  seem  to  create  any  particular  prchls'ms  in  either  axis  and  only  a  minor  prob¬ 
lem  as  far  as  task  deterioration  is  concerned. 

LONGITUDINAL  CHARACTERISTICS 

Did  not  affect  the  lateral-directional;  they  were  good. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Acceptable,  and  satisfactory,  bu'  only  marginally  satisfactory  for  the  a,.— to-air  role.  You've  got  real 
good  roll  capability,  you  don't  have  real  good  sideslip  control,  but  the  sideslip  ?ng!i'S  generated  are  not  really 
large.  Air-to-ground,  I  think  you'd  probably  have  a  reasonably  good  airplane  too.  no  real  special  problems 
with  either  of  those  two  roles. 

GOOD  FEATURES 

The  roll  capability  I  think  is  really  great.  Bink  angle  controllability  is  good,  but  not  outstanding. 
OBJECTIONABLE  FEATURES 

The  small  amount  of  proverse  yaw  that's  generated  and  the  fact  that  enough  sideslip  is  generated  that  I 
feel  like  I'd  like  to  coordinate  it,  but  when  I  try  to  coordinate  it  I  seem  to  make  things  worse,  so  I  ended  up  just 
putting  up  with  the  sideslip  that  was  generated. 

SPECIAL  PILOTING  TECHNIQUES 

I  ended  up  flying  feet  on  the  floor. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable  and  it's  only  marginally  satisfactory,  it  falls  in  the  fair  category.  In  tur¬ 
bulence,  more  effort  is  required  but  no  significant  deterioration. 


CONFIGURATION  5  nS/,sIL*jis  =  +  .05  PILOT  RATING  3  TURBULENCE  RATING  B 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  was  a  reasonably  good  configuration.  I  couldn't  maneuver  the  thing  as  rapidly  as  I  wanted  to  for  some 
reason  and  I  don't  understand  why. 
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ABILITY  TO  TRIM 

Good  on  all  three  axes,  there  was  no  problem. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROLSENSITPUTIES 

L'g/I<  -  304  deg/sec1 -in.  ^Sgp  ~  ^0  deg/s_ec* -in. 

Didn't  seem  to  be  any  compromise  involved.  I  selected  quite  light  aileronsjstill  didn't  get  quite  as  lightas 
1  would  have  liked.  I  had  to  wait  lor  the  fuel  to  come  down  in  order  to  get  .what  I  thought  were  good  aileron  forces. 

It  seemed  v>  me  that  some  proverse  yaw  was  generated  every  time  I  put  in  an  aileron  inp.it,  followed  by  some  adverse 
yaw  once  I  got  into  the  turn.  The  sideslip  that  was  generated  in  either  direction  wasn't  very  much  so-that  1  really 
didn't  spend  an  awful  lot  of  time  coordinating.  So  l  accepted  the  initial  rudder  sensitivity  selection.  Forces  on 
ailerons  were  a  little  heavier  than  I  would  have  liked  «.  id  I  had  some  problem  because  I  couldn't  maneuver  the  air¬ 
plane  as  rapidly  as  I  would  like.  Rudder  forces  were  rcall>  not  too  noticeable  because  1  didn't  use  the  rudder  that 
much.  Displacements  were  small  on  both  controls.  Control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron  input  without  the  rudder  resulted  in  a  fairly  smooth  roll  rate  generating  a  little  bit  of  proverse 
yaw  followed  by  adverse  yaw.  When  I  tried  to  coordinate  this,  there  was  a  cross  control  maneuver.  I  wasn't  very 
good  at  it.  The  Dutch  roll  seemed  to  be  of  reasonable  enough  frequency  that  the  sideslip  was  centering  itself  before 
I  really  had  a  chance  to  keep  up  with  it.  So  sideslip  was  generated  but  it  didn't  seem  to  be  a  major  factor.  The  air¬ 
plane  seemed  to  be  very  well  damped  in  the  Dutch  roll  and  oscillations  didn't  seem  to  be  a  problem.  In  maneuvering, 
there  wasn't  much  rudder  required  and  you  could  fly  the  airplane  essentially  with  your  feet  off  the  rudder  and  do  just 
as  good  as  you  could  by  using  the  rudder.  So  coordination  requirements  were  very  small. 

BANK  ANGLE  CONTROLLABILITY 

A  li'tle  puzzling.  When  I  really  went  at  it,  it  looked  it '  <■  I  would  have  a  tendency  to  overshoot  the  bank 
angle.  But  iot  the  xr.'.'S*  part  I  was  able  to  roll  up  and  stop  with  the  loll  rates  that  I  was  able  to  achieve,  so  that  the 
bank  angle  control  I  though:  was  good.  However,  I  think  if  1  had  been  atui-  to  maneuver  the  airplane  more  rapidly 
I  could  have  gotten  i..*/self  into  some  slight  ovcrcontrol  problems. 

HEADING  CONTROLLABILITY 

Good.  The  Dutch  roll  was  well  damped.  The  frequency  was  moderate  so  that  the  heading  control  didn't 
seem  to  be  a  problem. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  pretty  good.  I  could  stop  the  bank  angle  quite  nicely. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Seemed  to  be  fairly  minimal.  I  really  didn't  think  there  was  any  significant  deterioration  in  my  task  per¬ 
formance  and  only  a  very  slight  more  effort  required. 

LONGITUDINAL  CHARACTERISTICS 

Didn't  detract  from  the  lateral-directional  evaluation;  they  were  good. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they  are  acceptable.  I  think  they  are  satisfactory.  I  think  for  the  air-to-air  role,  we've  got  a 
little  bit  more  sideslip  than  I  would  like  to  see  generated  and  this  would  cut  down  on  your  precision  a  little  bit,  but 
I  think  it  is  something  you  could  live  with.  In  the  air-to-ground  role,  I  suspect  the  airplane  to  be  a  little  better. 

The  turbulence  response  is  low  and  the  sideslip  generated  is  low  so  there  are  no  special  problems  involved. 

GOOD  FEATURES 

I  like  the  fact  that  you  could  maneuver  the  airplane  wiii.-nt  having  a  lot  of  rudder  coordination  required. 

I  like  the  maneuverability. 

OBJECTIONABLE  FEATURES 

The  small  amount  of  proverse  yaw  followed  by  the  adverse  yaw  is  objec  tionao.  because  you  can't  coordi¬ 
nate  it  effectively.  It  is  there  and  I  think  it  would  have  a  tendency  to  cut  down  your  precision. 

SPECIAL  PILOTING  TECHNIQUES 

To  coordinate  the  airplane  requires  rudder  out  of  the  turn  and  into  the  turn  if  you  want  to  keep  the  side¬ 
slip  in  the  center.  That's  very  difficult  for  me  to  do  unless  I  am  concentrating  specifically  on  that  task. 
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PRIMARY  REASON  FOR  THE  PILOT  RATING 

•I  think, the  airplane  U. acceptable.  I  think  it  is  satisfactory.  Irthinkthe.  sideslipthat  I  ^sce. gene  rated'- fa  11s 
into  the  mildly-unpleasant  category. 


CONFIGURATION  5  A lfAS/tiSjs  =  +0’-'08  PILOT; RATING  5  TURBULENCE  RATING'  C 

INITIAL. IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  it  wasn't  going  to  be  too  bad.  It  looked  like  a  good  maneuverabletype  airplane. .Sideslip  generated 
wasn't  too  bad.  However,  it  was  obvious  that  it  was  in  the  proverse  direction.  As  I  flew  the  thing  I  began  to  have 
misgivings  either  way,  good  arid'bad.  I  dld  have  a  tendency  to  overshoot  and  get  one-or  two  oscillations  about  die 
bank  angle,- 

AB1LITY  TO  TRIM 

Good,' 

Selection  of  aileron  and  rudder  control  sensitivities 

L'§^}  =  295  deg/sec2 -in.  ~  ^  deg/sec2 -in. 

I  think  I  went  up  a  bit,  just  a  little  bit  from  what  I  started  out  with  in  the  aileron,  to  see  what  increased 
sensitivity  might  do  for  me.  It  turned  out  that  I  liked  that  a  little  better  so  I  ended  up  picking  a  sensitivity  that  I 
thought  allowed  me  to  keep  from  overcontrolling  the  airplane  too  dramatically,  and  at  the  same  time  gave  me  nice 
light  forces  for  maneuvering.  There  really  was  not  much  of  a  compromise  there.  I  think  that  if  I  hadn't  had  the  side¬ 
slip  problem  and  the  overcontrolling  problem  I  might  have  gone  higher  on  the  gearing.  On  the  rudder  I  had  to  decrease 
the  sensitivity  from  what  we  started  out  with  because  1  was  overcon'rolling  the  sideslip  initially.  The  reason  is  be¬ 
cause  there  was  proverse  yaw  initially  which  gave  way  to  adverse  yaw  and  I  ended  up  having  to  hold  a  little  bit  of  rudder 
into  the  turn.  With  the  lighter  rudder  sensitivity  I  was  overcontrolling,  making  the  initial  sideslip  excursion  greater 
and  then  pushing  the  sideslip  away  from  the  turn.  So,  decreasing  the  sensitivity  on  the  rudder  helped  that  problem 
somewhat.  The  forces  that  I  ended  up  with  were  a  little  lighter  than  medium;  displacements  were  small;  control 
harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  only,  there  was  proverse  sideslip  generated  initially  and  ended  up  in  the  adverse  sense.  I 
didn't  get  a  whole  bunch  of  oscillations,  nor  did  it  take  a  lot  of  time  for  the  oscillations  to  die  out.  Although  I  really 
feit  the  need  to  coordinate.  I  wasn't  able  to  keep  the1  needle  in  the  center.  So,  I  ended  up  accepting  the  initial  sideslip 
excursion  in  the  proverse  direction  and  then  using  just  a  little  rudder  to  tone  up  the  sideslip  in  the  steady  state,  i.e., 
help  the  sideslip  io  get  back  to  the  center  sooner.  This  had  a  tendency  to  reduce  the  accuracy  that  I  think  one  might 
be  able  to  achieve  with  this  airplane. 

BANK  ANGLE  CONTROLLABILITY 

Only  fair;  there  was  a  tendency  in  ityi::^  {be  afrpiane  aggressively  to  overshoot  causing  about  one  or 
two  oscillations  before  it  would  settle  down  on  the  uink  angie  t.'jjt  I  wanted.  The  sideslips  generated  however  didn't 
seerato  affect  my  roll  control  all  that  much. 

HEADING  CONTROLLABILITY 

At  least  fair;  it  is  certainly  in  the  4  category  because  the  oscillations  arc  there.  However,  they  are  quite 
reasonably  damped  and  the  frequency  is  fast  enough  so  that  I  don't  end  up  with  the  airplane  pointed  in  a  direction  that 
I  didn't  want  it  to  go. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Only  fair  again.  I  had  a  tendency  to  overcontrol  slightly  and  set  up  a  one  or  two  oscillations  before  it 
would  settle  down  on  a  bank  angle,  but  I  could  perform  the  task. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Juet  about  what  1  might  expect  for  a  fighter  type  machine  -  it  didn't  seem  to  cause  much  of  a  problem.  If 
anything,  a  littte  more  effort  is  required  but  it  causes  only  a  minor  deterioration  in  my  ability  to  perform  the  task. 

LONGITUDINAL  CHARACTERISTICS 

Okay;  didn't  detract  from  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I'm  willing  to  say  the  characteristics  are  acceptable.  They  are  not  good;  they  are  certainly  not  satis¬ 
factory  as  they  are.  The  sideslip  that's  generated  would  cut  down  my  ability  to  put  guns  on  the  target  as  well  as  1 
would  like.  However,  l  think  I  could  do  it  because  the  sideslip  excursions  are  small  enough  and  seem  to  be  fast 
enough.  Air-to-ground,  I  think  you  might  do  a  little  better  job  because  you  can  take  things  a  little  slower. 
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GOOD  FEATURES 

The  airplane  has  good  roll  performance;  you  can  really  rack  the  airplane  around.  Turbulence  response 
wasn't  bad.  _  ‘ 

OBJECTIONABLE  FEATURES  --  -  ■ 

Primary  objection, is  the  proverse  yaw  which  is  the  thing  on.which  l  am  blaming  my  control  problemsun 
bank  angle.  The  factthat  my  bank  angle  control'isn't  as  precise  as  I  like,  and  the  fact  that  enough  sideslip. is 
generated  degrades  my  accuracy  but  I  think  l  can  still  do  the  job. 

SPECIAL  PILOTING  TECHNIQUES 

You  might  be  able  to  coordinate,  the  proverse  yaw.  However,  I  wasn't  good  enough  to  do  ,it.. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable.  However  I  don't  think  that  it  is  really  very  good.  Certainly  I  think  the 
characteristics  that  I  see  are  to  the  point  of  being  moderately  objectionable  and  would  have  to  be  improved.  For 
adequate  performance,  this  is  up  in  the  "considerable  pilot  compensation"  category. 


CONFIGURATION  5A  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TABULATION 


TIME-SEC 


TIME-SEC 


TIME-SEC 


•0.04 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  5A 


(OEG/SEC) 


AILERON  STEP  INPUT  AILERON  PULSE  INPUT 

RECORDED  IN  FLIGHT  RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  5A 


r  (DEG/SEC!  (DEG)  p  (DEG/SEC) 
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CONFIGURATION  5A  n'S/is  j 'L ^  =  -0. 08  PILOT  RATING  6  TURBULENCE  SATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  wasn't  going  tobe  a  very  good  configuration  because  itaeemed  to  have  a  lot  of  sideslip  excited  with 
aileron  inputs.  Turned  out  the  coordination  was-in  proper  direction  so  I  coulddo  a  little  better  job  with  it  than  I 
initially  thought  that  I  might  be  able  to  do.' 

ABILITY  TO  TRIM 

Lateral  anddirectional :  seemed  to  be  okay.  However  on  a- lot  of  these  records,  you  start  off  in  a 
reasonable  trim  and  develop  a  quite  large  rolloff  to  the  left  and  you  don't  know  why.  Longitudinal:  trim  was  okay, 
not  a  problem. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'ias  =  480  deg/sec* -in.  ^Sgp  ~  45  deg/sec* -in. 

Aileron  sensitivity  probably  not  quite  as  light  as  would  have  liked  because  of  the  large  amount  of 
adverse  sideslip  that's  generated  to  an  aileron  input;  there's  a  slight  compromise  there.  Rudder  sensitivity  -  I  had 
to  lighten  it  up,  I  think  a  fair  amount.  From  what  I  saw  you  ought  to  be  able  to'  control  this  large  amount.of  adverse 
sideslip.  Forces  that  I  ended  up  with  were  light  on  both  controls,  displacements  were  Small.  In  general,,  the  control 
harmony  was  quite  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

An  aileron  input  without  rudder  resulted  in  a  quite  large  sideslip  disturbance;  however,  u  didn't  seem  to 
be  an  awful  lot  of  carryover  into  the  roll  response.  Coordinating  aileron  with  rudder  inputs,  you  could  f«el  that  the 
roll  rate  was  faster  and  a  bit  smoother.  Coordination  that  was  required  was  in  the  proper  direction  and  lequired 
quite  a  bit  cf  rudder  input.  To  maneuver  the  airplane,  you  had  to  coordinate  it  in  the  proper  direction.  It’s  oaore 
difficult  than  I  would  like,  but  not  too  excessive. 

BANK  ANGLE  CONTROLLABILITY 

Fair  to  good,  in  tendency  to  oscillate  about  a  bank  angle,  however  you  did  get  a  slight  sideslip  oscillation. 
Although  the  oscillations  damp  out  quite  rapidly,  the  sideslip  was  noticeable  and  I  could  feel  the  side  acceleration  when 
I  maneuvered  abruptly  and  tried  to  stop  smartly  at  a  bank  angle. 

HEADING  CONTROLLABILITY 

Reasonably  good.  Oscillations  that  I  saw  died  out  quickly  and  in  general  you  can  get  the  airplane  pointed 
pretty  much  where  you  wanted  to  go. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  only  good.  I  could  stop  at  the  bank  angles,  but  I'd  get  a  sideslip  disturbance  going 
which  was  uncomfortable.  So,  I  consider  that  a  problem  and  something  that  should  be  fixed. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Really  wasn't  much  greater  than  what  I  would  have  expected.  There  was  more  effort  required,  but  no 
real  significant  deterioration  due  to  turbulence  itself. 

LONGITUDINAL  CHARACTERISTICS 

Good,  they  did  not  interfere  with  the  lateral-directional, 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  these  characteristics  are  acceptable,  but  only  marginally  acceptable.  The  large  sideslip  dis¬ 
turbance  to  an  aileron  input  requires  an  awful  lot  of  coordination,  fortunately  it  is  in  the  proper  direction  and  I  never 
really  got  good  at  keeping  the  airplane  coordinated,  but  I  coaid  keep  it  m  the  ball  park.  Air-to-air,  I  don't  think  your 
performance  would  be  very  good,  although  I  think  adequate  performance  could  be  attained.  Air-to-ground,  similar 
problems,  a  lot  of  adverse  yaw  so  that  you'd  have  to  watch  your  weapons  and  then  your  release  points  and  make  sure 
you  weren't  making  rolling  maneuvers  at  this  point. 

GOOD  FEATURES 

The  roll  control,  and  the  bank  angle  control  are  certainly  fair  to  good,  you  could  swing  the  airplane 
around,  coordinate  it  sufficiently  enough  to  adequately  perform  the  task,  but  certainly  not  very  good  at  it. 

OBJECTIONABLE  FEATURES 

Major  objection  is  the  large  siduslip  generated  with  an  aileron  input  and  the  fact  that  tins  excites  enough 
sideslip  to  cause  a  slight  sideslip  oscillation  when  attempting  to  maneuver  the  airplane  aggressively  and  stop  at  a 
given  bank  angle. 


SPECIAL  PILOTING  TECHNIQUES 

Lots  of  rudder  with  the  aileron  inputs  to  coordinate  it. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

Airplane  is  only  barely  acceptable.  The-aidealip  that  I  see  is  getting  to  be  in  the  very  objectionable 
category.  Adequate  performance,  I  think  requires  a  lot  of  rudder  and  I  think  extensive  pilot  compensation.  Tur¬ 
bulence  didn't  really  cause  much  of  a  problem.  More  effort  is  required.  However,  as  far  as  deterioration  due  to 
the  disturbance  itself,  it's  not  very  much. 


CONFIGURATION  5A  Nf^jLg  =-.04  PILOT  RATLNG  3  TURBULENCE  RAliNC-  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression:  I  was  really  going  to  like  it.  As  I  flew  it  a  little  bit  there  were  a  couple  of  minor 
things  about  it  that  I  didn't  like  and  I'll  point  them  out  as  we  go  along,  but  in  general,  it's  »,  goad  configuration. 

ABILITY  TO  TRIM 

Good,  no  problems  there. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lj =  430  deg/secl-in.  ^Sgj>  ~  deg/sec*-in. 

Aileron  sensitivity  -  no  compromise  involved;  was  able  to  select  a  high  sensitivity  so  I  could  maneuver 
the  airplane  aggressively  and  with  small  light  forces.  Rudder  sensitivity  -  I  had  to  heavy-up  the  rudders  from  what 
we  started  out  with.  There  was  a  small  amount  of  sideslip  so  it  looked  like  it  needed  a  little  bit  of  coordination. 
However,  when  1  tried  to  coordinate  it  with  high  sensitivity  I  overcontrolled  and  got  more  sideslip  in  the  other  direc¬ 
tion.  Heavylng  up  the  rudder  allowed  ine  to  put  in  a  small  amount  of  coordination  with  a  compatible  aileron/rudder 
combination  and  keep  the  sideslip  quite  small.  The  forces  I  ended  up  with  were  heavy  on  the  rudder,  light  on  the 
aileron.  Displacements  were  small  and  control  harmony  in  general  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

An  aileron  input  only  resulted  in  a  very  smooth  roll  rate;  there  seemed  to  be  a  very  small  amount  of 
adverse  yaw  generated  following  a  control  input.  I  don't  really  know  if  that  was  yaw  due  to  roll  or  yaw  due  to  aileron 
or  what.  When  I  coordinated  I  really  didn't  see  too  much  difference  because  the  sideslip  generated  was  quite  small. 
The  Dutch  roll  seemed  to  be  reasonably  well  damped  but  when  I  flew  the  airplane  aggressively,  I  would  occasionally 
see  a  small  Dutch  roll  oscillation  primarily  in  sideslip  as  I  attempted  to  abruptly  stop  at  a  given  bank  angle,  and  this 
caused  me  a  little  bit  of  a  problem.  Maneuvering  coordination  requirements  -  I  could  fly  the  airplane  without 
coordinating.  It  would  help  to  coordinate  the  sideslip.  Coordination  was  in  the  normal  or  adverse  direction  and  not 
difficult  to  accomplish. 

BANK  ANGLE  CONTROLLABILITY 

Good,  a  little  bit  of  a  tendency  for  me  to  overshoot  and  1  think  that  was  primarily  because  of  the 
aggression  with  which  I  was  going  at  the  task.  So  the  bank  angle  contro’  wasn't  really  as  good  perhaps  as  I  would 
like  for  It  to  have  been. 

HEADING  CONTROLLABILITY 

Good;  Dutch  roll  seemed  to  dampen  out  rapidly,  seemed  to  be  a  reasonably  high  frequency  so  that  the 
airplane  was  usually  headed  pretty  much  where  I  wanted  it  to  go. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Not  quite  as  good  as  I  would  like  and  I'm  not  sure  whether  that's  the  combination  of  die  high  sensitivities 
and  aggression  or  whether  there  was  something  going  on  with  the  Dutch  roll,  but  still  quite  good. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Pretty  close  to  what  I  might  expect  for  an  airplane  like  this;  there  was  more  effort  required;  and  I 
think  there  was  a  minor  deterioration  in  my  performance  which  was  particularly  noticeable  on  the  air-to-ground  run. 

LONGITUDINAL  CHARACTERISTICS 

Good,  did  not  detract  from  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they  are  acceptable  and  satisfactory.  In  the  air-to-air  role,  I  would  like  to  feel  that  I  had  a 
little  better  control  of  bank  angle  and  I  would  like  to  get  rid  of  this  small  Dutch  roll  oscillation  in  sideslip  so  that 
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there  is  so  real  cosr&ntin  requirement-  Air-to-jiscd  X  iboqi:  was  c~ie  jcoi  The  angles  generated 

"were  quite  small  and  the  turbulence  response  perhaps  detracts  frees  that  jest  a  little  bet.  bet  1  don't  thick  that 
is  tifijfictrl. 

GOOD  FEATU3ES 

I  liked  the  fact  that  I  cosld  real ij  maneuver  tvi«  configuration;  I  liked  the  fact  that  the  sideslips 
generated  were  small  asd  I  liked  the  fact  that  the  little  bit  of  sideslip  that  was  geserated  was  is  the  normal  or 
adverse  direction  asd  coeld  be  coordinated. 

OajEC7IOI!ABLS  FEATURES 

They  are  minor  objectless.  I  wocld  like  to  feel  that  1  had  better  back  angle  controllability.  It 
wasn’t  as  goed  as  I  wocld  like  and  X  -or odd  like  to  see  a  little  less  sideslip  generated  for  control  inputs. 

SPECIAL  PIUJIBiG  TECHNIQUES 


No  special  piloting  techniques  required.  Normal  coordination  is  a  help  bet  cot  absolutely  necessary. 


PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  thick  the  airplane  is  acceptable.  I  think  it’s  satisfactory.  1  think  it  has  some  minor,  mildly  unpleasant 

deficiencies. 


CONFIGURATION  5A  =  40.  (K  PILOT  RATING  3.5  TURBULENCE  SATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  »t  was  going  to  be  pretty  good.  It  bad  real  good  roll  performance.  It  was  quite  noticeable  that 
there  was  a  pretty  good  amount  of  proverse  yaw  due  to  an  aileron  input  and  this  created  a  little  bit  of  a -problem. 

ABILITY  TO  TRIM 


Pretty  good  directionally  and  longitudinally  and  little  bit  sensitive  laterally  but  still  okay. 
SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 


s  =  295  deg/sec* -in. 


=  *5.5  deg/sec?-in- 


Aileron  selection;  I  seas  able  to  select  nice  light  aileron  sensiti/ites.  However,  they  weren’t  realty 
high  because  there  was  a  very,  aery  slight  tendency  to  overshoot,  but  I  really  flew  that  configuration  quite  cssres- 
sively.  I  think.  So  whether  or  not  it  was  my  over-aggressiveness  or  the  sensitivity,  that’s  difficult  to  say.  I  don’t 
think  there  was  any  real  compromise,  even  with  the  substantial  amount  of  preverse  yaw  generated.  On  the  rudder 
selection  -  I  had  to  have  the  rudder  heavied  up  from  what  we  started  out  with  because  there  was  a  tendency  to  put  the 
rudder  in  the  same  direction  as  the  aileron  and  this  on iy  aggravated  what  was  already,  a  substantial  amount  of  pro- 
yerse  yaw.  I  didn  t  use  very  much  rudder,  but  for  what  I  used,  the  forces  were  not  necessarily  light,  but  certainly 
reasonable.  Control  harmony  was  good  and  I  thought  the  displacements  were  small  in  both  axes.  7 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

*Ueron-only  inputs,  the  airplane  rolled  quite  rapidly.  Proverse  yaw  was  generated.  Howrvor  th« 
proverse  yaw  didn  t  seem  to  affect  the  roll  control  all  that  much.  Trying  to  coordinate  the  thing,  you  needed  to  cross- 
control  and  I  played  around  with  that  a  bit  and  only  by  making  a  conscientious  effort  could  I  Veep  it  coordinatsd  In¬ 
putting  in  rudder  opposite  to  aileron.  Maybe  if  you  had  a  chance  to  fly  this  airplane  day  in  and  day  out,  you  would 
eventually  get  so  you  could  fly  the  thing  like  that.  But,  I  don't  think  it’s  really  desirable.  There  didn't  stem  to  bm 
any  real  noticeable  oscillations,  either  ir  bank  angle  or  sideslip.  T  etch  roll  seemed  to  be  a  high  enough  frsouanev  or 
the  airplane  was  stiff  enough  so  that  the  sideslip  ingles  the.,  were  generated  tended  Jo  dampen  themselves  out  quits 
rapidly.  For  maneuvering,  you  would  really  like  to  lea  m  t  cross-control  because  when  you  did  you  could  keep  the 
sideslip  quite  a  bit  smaller  than  when  you  didn't  coordinate.  But,  if  you  did  coordinate  In  the  normal  adysraa  direc¬ 
tion,  you  certainly  aggravated  the  situation,  as  I  did  a  number  of  times. 

BANK  ANGLE  CONTROLLABILITY 

Quite  good;  a  very,  very  slight  tendency  to  overshoot  but  hardly  noticeable.  It's  probably  as  much  a 
function  of  my  aggression  as  airplane  characteristics .  1  ™uta  * 

HEADING  CONTROLLABILITY 


t,  but  »epCro«em.de,liP  ""  ^  “  WOU“  “k#  *  «“»•  l.s.U 


BANK  ANGLE  COMMAND  TRACKING  TASK 


My  performance  was  pretty  good.  The  gensraud  side  slip  was  noticeable, 
quite  aggressively,  and  could  keep  the  needle  centered  prstty  well. 


However,  I  flew  the  task 
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RESPONSE  TO  DISTURBANCE  INPUTS 


Afc?!K*  rtipsiied  ccjy  nastSeratel y  to  tie  nstei  fistcrfcaace  I  don't  tick  litre  wit  any  real 

lipiGan  dc:trion::cn  is  nqr  performance.  I  tick  tilt  care  effort  was  resared,  bet  till’*  all. 

LONGITUDINAL  CHARACTERISTICS 

Okay,  they  didn't  detract  {res  tie  lateral -directional  rolntioa. 

SUITABILITY  CP  THE  AIRPLANE  CHARACTERISTICS  FOR  IKE  FIGHTER  MISSION 

Air-to-air.  they're  certainly  acceptable;  whether  they're  titiihctsrjr  is  the  qeettite.  I  tiirl  that  I'm 
willing  to  say  they  are  satisfactory.  Got  another  are  of  those  borderline  Jobs,  her  take  a  stand  and  say  it's  satis¬ 
factory.  lb  the  air-to-air  role,  you've  jot  real  good  maneuverability-  A  little  bit  of  a  problem  with  the  sideslip 
that's  generated  and  I  go ess  occasionally  it  was  quite  large.  In  the  air-to-groond  role  -  again  sideslip  is  a  bit  of 
a  problem  because  every  time  yoo  pot  in  an  aileron  ispn t,  yoa  lend  to  excite  sideslip  in  the  prorerse  direction. 
Fortunately,  it  doesn't  seem  to  affect  the  roll  control  very  much.  The  random  disturbance  effects  are  quite  small, 
so  that  possibly  in  the  air-to-groond  role,  yoa  coaid  do  that  pretty  well. 

GOOD  FEATURES 

Really  had  good  roll  performance. 

OBJECTIONABLE  FEATURES 

One  major  one,  and  that's  the  fairly  substantial  proverse  yaw  generated  with  this  configuration-  I 
couldn’t  coordinate  very  well,  but  it  doesn't  seem  to  affect  the  roll  control  very  mods,  and  the  airplane  seems  to  be 
stiff  enough  so  that  it  comes  back. 

SPECIAL  PILOTING  TECHNIQUES 

If  yoa  can  learn  to  do  it,  yon  can  cross-control  this  configuration  and  keep  the  sideslip  reasonably  small. 
PRIMARY  REASON  FOR  THE  PILOT  RATING 

I'll  give  you  a  marginal  rating  on  that.  When  I  look  at  the  rating  scale,  the  sideslip  tint’s  generated  is, 

I  guess,  more  than  just  mildly  cnph.vsant,  but  not  down  to  the  point  where  it’s  moderate  pilot  compensation  required. 


CONFIGURATION  SA  »3  PILOT  RATING  6  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Really  wasn't  going  to  be  a  very  good  configuration,  primarily  because  it  appeared  to  me  to  have  a  fair 
amount  of  proverse  yaw  due  to  aileron  inputs. 

ABILITY  TO  TRIM 

Good,  in  both  directions,  laterally  and  directionally.  Longitudinal  trim  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'fa  -  450  deg/sec*-in.  ~  32  ^tg/aecl-in. 

Had  almost  a  tendency  to  accelerate  a  little  bit  in  roll  and  you  can  feel  that  as  you  started  around  It  and 
it  seemed  to  pick  up  just  a  little  bit,  but  it  really  wasn't  dramatic  and  the  roll  felt  relatively  smooth  so  that  1  could 
pick  fairly  high  aileron  gearing.  However,  the  sideslip  generate  l  in  the  proverse  direction  due  to  aileron  input 
seemed  to  be  quite  excessive  so  I  think  I  would  have  picked  a  sligstly  ligote  aileron  force  than  what  I  might  have 
liked  to  cut  down  on  the  sideslip  disturbance  that  resulted  from  the  aileron  Input.  So  that’s  a  compromise  but  a  very 
small  one.  Forces  on  the  ailerons  were  light.  I  think  I'd  make  light  forces  on  the  rudder  to  try  and  combat  this 
sideslip  disturbance  that  I  saw  even  though  the  coordination  requirements  were  in  the  wrong  direction.  So  that  the 
forces  on  the  rudder  were  perhaps  a  little  lighter  than  I  would  have  liked  in  order  to  try  and  get  the  coordination. 

The  displacements  were  good.  Harmony  on  tux  control  forces  was  good, 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Roll  rate  itself  was  reasonably  smooth  but  a  largr  amount  of  proverse  yaw  was  generated.  When  I 
coordinated  this,  I  could  actually  do  a  pretty  good  job,  but  I  had  to  think  and  make  a  conscientious  effort  to  do  that. 
The  airplane  seemed  to  be  not  well  but  sufficiently  danvy.-.d  in  the  Dutch  roll  so  that  lateral  or  directional  oscillations 
were  not  a  significant  problem.  When  I  tried  to  manor.  ,  u.  c  airplane  the  coordination  requirements  were  very 
difficult  because  of  the  reversal  required  between  the  rudder  anc.  li  e  aileron  input. 
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HANK  ANGLE  CONTROLLABILITY 

Poor.  Icerc  «u  z  tendency  to  mrcseirol  the  barx  zzjle  zsd  z  tendency  to  cscillzte  abont  z 

given  task  angle. 

S'.'ATHNG  CONTROLLAHILITY 

P-etty  good  btczcse  ■•bea  1  did  freeze  tie  ailerons  it  dmjtd  itteH  Oct  reasonably  «elL  The  Dctch  roll 
secusnl  to  be  fast  enough  so  that  heading  control  didn't  seen:  that  mcch  of  z  problem. 

BANK  ANGLE  COMMAND  T SACKING  TASK 

Difficult  and  I  thonght  my  performance  ns  poor.  The  problems  that  I  saw  were  a  tendency  to  ever- 
central  and  to  oscillate  somewhat  abont  the  bank  angle  and  my  tendency  to  generate  sideslip  disturbances  was  the 
second  problem.  The  sideslip  that  was  generated  really  didn't  Mem  to  feed  that  ranch  into  the  roll  response,  not 
as  an  oscillation  anyway. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Noticeable;  the  airplane  moved  cecal  amoemts  in  all  three  axes  but  really  required  little  more  effort. 
Only  a  moderate  deterioratioa  from  what  1  bare  already  coscloded  was  a  poor  performance  on  the  fighter  mission. 

LONGITUDINAL  CHARACTERISTICS 

Okay;  a  better  part  of  the  configuration. 

SUITABILITY  Or  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Air-to-air  role,  really  cot  very  seitable.  The  oscillatory  bank  angle  tendencies  and  the  large  sideslip 
disturbances  certainly  wouldn't  allow  yon  to  perform  the  fighter  mission  without  some  improvements.  Yon  would 
bare  to  improve  this  in  order  to  make  the  airplane  a  good  airplane.  In  the  air-to-air  you've  got  problems  with  being 
able  to  control  the  bank  angle  to  fire  on  other  airplanes  with  the  tendency  to  oscillate  abont  the  bank  angle.  Yon  have 
similar  problems  in  the  air-to-ground.  When  I  flew  the  airplane  aggressively  I  would  invariably  coordinate  the 
airplane  in  normal  direction  and  this  compounded  my  problem.  For_imately  the  airplane  seemed  to  be  directionally 
stiff  enough  that  the  sideslip  disturbances  didn't  really  ever  get  completely  out  of  band.  So  that  1  think  that  it  is 
possible  to  do  the  task  but  yon  wouldn't  do  it  very  well. 

GOOD  FEATURES 

There  are  no  rare  outstanding  good  features  os  this  one.  The  fact  that  the  airplane  is  stiff  enough  so 
that  the  sideslip  disturbances  don't  get  excessively  large  and  that  they  dampen  themselves  out  in  a  reasonable  length 
of  time  may  be  considered  good  features. 

OBJECTIONABLE  FEATURES 

There  are  a  number  of  objectionable  features.  The  inability  to  control  bank  angle  precisely  and  the 
tendency  to  get  slight  bank  angle  oscillation  when  tracking  bank  angle  tightly  are  objectionable  features.  My  inability 
to  coordinate  the  airplane  in  the  proper  direction  is  an  objectionable  feature.  Of  course  these  all  stem  from  the 
major  objectionable  feature  and  that  is  the  large  amount  of  proverse  yaw  generated  to  an  aileron  control  input. 

SPECIAL  PILOTING  TECHNIQUES 

You  can  coordinate  the  airplane  if  you  make  a  conscientious  effort  to  get  rudder  in  opposite  to  your 
aileron  input  and  spin  your  thoughts  therein.  So  that  would  certainly  be  considered  a  special  piloting  technique,  but 
one  that  was  very  difficult  to  do. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  controllability  is  not  in  question.  It's  very  marginal  but  I  think  I  can  get  adequate  performance  out 
of  this  thing  i{  you  learn  to  ccntrol  the  *miscoordinations*  m  here.  In  turbulence,  as  I  said  there  was  more  effort 
required  but  with  only  a  minor  deterioration  of  what  was  already  a  poor  performance. 
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COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  5B 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
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CONFIGURATION  'SB  NStsfa's  =  -0. 02  PILOT  RATING  3  TURBULENCE  RATING  .B  * 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

■1  thought  that- was.  going  to  be  a  pretty,  good  airplane,  turned'out  it.was. 

ABILITY  TO  TRIM 

Good  in  all  three  axes,  no  problem. 

SELECTION  OF  AILERON.  AND  RUDDER  CONTROL  SENSITIVITIES 

Lr$AS  -  315  deg/sec* -in.  ^'sgp  ='39  deg/sec1  -in. 

No  compromise  at  all  on  the  ailerons.  You  could  pick  nice  light  forces.  On  the  rudder,  however.  I’m  still 
having  a  bit  of  a  problem.  This  configuration  seemed  to  have  adverse  yaw.  so  it  required  coordination  in  the  normal 
direction  and  for  large  rolling  maneuvers,  it  required  quite  a  bit  of-rudder.  So  1  had  a  tendency  to  go  up  on  the 
gearing  to  make  the  rudders  more  sensitive,  but  when  I  did, I  got  the  problem  of  overcontrolling  around  the  near-zero 
sideslip.  Particularly  when  I  terminate  a  rolling  maneuver,  I  have  a  tendency  to  push  the  sideslip  out  in  the  proverse 
direction.  So  the  rudder  gearing  is  a  bit  of  a  compromise  there  where  you're  trying  to  find  something  that's  good 
enough  so  that  the  forces  aren't  too  heavy  when  you  make  large  rolling  maneuvers  and  not  too  light  when  you're  in 
the  near-zero  sideslip  position.  .  The  forces  on  the  ailerons  were  nice.and  light.  The.riidder  forces  I  thought  were 
light.  The  displacements  are  small  for  both  and  the  control  harmony  for  the  combination  of  all  three  axes,  I  thought 
was  quite  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Seemed  to  be  a  noticeable  amount  of  adverse  yaw  generated  with  an  aileron  control  input.  However,  the  roll 
rate  seemed  to  be  reasonably  smooth.  When  I  coordinated,  didn't  seem  to  make  too  much  difference  in  the  roll 
characteristics  and  fortunately  the  coordination  was  in  the  normal  direction  and  I  could  do  a  pretty  fair  job  with  it, 
not  perfect,  but  fair.  Didn't  seem  to  be  any  real  oscillatory  characteristics;  it's  all  in  my  mind  because  I  was  over- 
controlling  with  the  rudder.  I  occasionally  ended  up  in  a  slight  sideslip  and  would  have  to  work  that  off,  but  the 
damping  in  the  Dutch  roll  seems  to  be  reasonably  good.  Frequency  seems  to  be  reasonable  enough  so  that  it  wasn't 
a  serious  problem.  For  maneuvering,  you  do  require  rudder  coordination  in  the  direction  of  the  turn  and  if  you  don't 
put  it  in  you  can  build  up  some  pretty  good  size  sideslips. 

BANK  ANGLE  CONTROL1  ABILITY 

Really  quite  good.  I  could  do  it  abruptly  and  I  could  stop  at  the  bank  angle.  The  only  problem  I  had  was  a 
little  bit  of  residual  sideslip  either  in  the  adverse  or  proverse  direction,  depending  on  whethei  or  not  I  had  over¬ 
controlled  with  the  rudder. 

HEADING  CONTROLLABILITY 

Good,  No  problem  with  getting  the  proper  heading  and  like  I  say  the  Dutch  roll  seemed  to  be  damped  reason¬ 
ably  well  at  a  high  enough  frequency  so  that  the  airplane  would  settle  down  without  my  having  to  work  at  it  very  much. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  really  quite  good  on  that.  1  can  fly  the  airplane  aggressively  m  the  task;  I  got  carried 
away  a  couple  of  times  and  I  dumped  the  system;  but  could  really  go  at  it  and  stop  the  bank  angle  quite  nicely.  So 
no  problems  except  again  some  of  ‘.he  residual  sideslips  that  I  didn't  particularly  like. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Really  not  significant,  pretty  much  along  the  lines  of  what  I  might  expect  for  a  fighter-type  machine.  So 
there  was  a  little  more  effort  required,  with  no  real  significant  deterioration  in  my  task  performance. 

LONGITUDINAL  CHARACTERISTICS 

Good,  they  didn't  degrade  or  detract  from  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

These  characteristics  are  acceptable.  I  also  feel  they're  satisfactory.  I  think  they're  also  satisfactory  for 
the  air-to-ground.  I  put  a  lot  of  emphasis  on  the  ability  to  control  bank  angle  and  this  configuration  has  good  bank 
angle  control.  Objections  I  have  are  the  fact  that  1  have  to  coordinate  the  sideslip  and  I  can't  do  that  as  perfectly  as 
I  would  like,  so  I  ended  up  with  sideslip  disturbances  in  one  direction  or  the  other  most  of  the  time.  Air-to-ground, 
l  think  the  sideslip  is  more  of  a  problem  than  it  is  in  the  air-to-air. 

GOOD  FEATURES 

Bank  angle  controllability  is  quite  good.  Roll  performance  is  good.  You  can  really  fly  the  airplane  aggres¬ 
sively.  The  Dutch  roll  seems  to  be  well  damped  so  that  you  don't  have  any  oscillatory  characteristics. 
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OBJECTIONABLE  FEATURES 


The  sideslip  I  could  not  coordinate  anywhere  near  as  perfectly  as  I  would  have  liked.  There's  a  fair  amount 
of  adverse  sideslip  generated  for.  each  roll  control  input  and  this  created  some  problems  because  I  have  a  tendency 
to  ovefcontrol  it  a  bit  and  end  up  with  sideslips  that  I  think  would  reduce  my  accuracy,  a  little  bit. 

SPECIAL  PILOTING  TECHNIQUES 

You  do  need  to  coordinate-each  maneuver.  Fortunately,  it's  in  the  proper  direction  so  it's  hot  too  difficult  to  do. 
PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable.  I  think  it's  satisfactory.  The  deficiencies  that  I  name  fall  in  tbe.mildly 
unpleasant  and  minimal  pilot  compensation  is  required. 


PILOT  RATING  3.5  TURBULENCE  RATING  B 


CONFIGURATION  5B  NfAS//£M  =+0.0! 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  wasn't  going  to  be  too  bad,  did  have  a  couple  of  problems. 

ABILITY  TO  TRIM 

likewise  g0°d’  'n,C  latCral  and  directiorial  trim  1  bought  was  better  than  most.  The  longitudinal  trim 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 


l>gAa  =  26b  deg/sec* -in. 


Ng ■  =  32  deg/sec1 -in. 


.  ?  e"dedup  “'crea*ing  sensitivity  on  the  ailerons  from  what  we  started.  Didn't  seem  to  be  anv  real  com 

make 

that  I  saw.  The  forces  that  I  ended  up  with  on  the  ailerons  were  quite  a  bit  heavier  than  what  I  think  I've  hren 
flying.  They  were  still  comfortable.  Displacements  were  small"  control  harmony  good  “ed 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

seem  m  V*1*1*'  yaW  followed  bV  an  equal  amount  of  adverse  in  the  other  direction  Didn’t 

seem  to  have  a  real  tremendous  effect  on  the  roll.  The  roll  seemed  to  be  reasonably  smooth.  Trvinv  to  coordi^te 
thing  required  1  cross-control  maneuver  which  wasn't  particularly  easy  to  do  I  think  1  finally 
us  „g  coordination  in  die  adverse  direction,  kind  of  delaying  "Sf  aTtt  e  bit  of  a^omp.ic^ed'inpm  ZZL 
Uimg  you  can  do.  As  far  as  oscillatory  characteristics  are  concerned,  the  fact  that  the  sX“p  starts  oU‘  i"  or 

yT 

BANK  ANGLE  CONTROLLABILITY 

Reasonably  good,  you  could  roll  right  up  and  stop, 
much  of  a  problem,  primarily  a  function  of  the  aggression. 


Ever  so  slight  tendency  to  overshoot,  but  this  wasn’t 


HEADING  CONTROLLABILITY 

.  /  Tendc"cY  fo*  the  airplane  when  you're  stopped  rolling  wings  level  to  kind  of  sashav  in  sideslio  back 

If  the  heading  controllability  to  only  fair,  I  would  say.  It  did  dampen  itself  out  in  what  l  thought  was 
a  reasonable  period  of  time  because  the  frequency  seemed  to  be  good.  ® 

BANK  ANGLE  COMMAND  TRACKING  TASK 

affect  ,heProrn°cTnatrol  v?ry  much.  8°°d'  1  th0Ugh‘-  Agai"’  V°U  Can  the  8‘de8lip  movi"S  aiound'  but  “  d°'»"’‘ 
RESPONSE  TO  DISTURBANCE  INPUTS 


ren.,iredRha!ly  <!ldnl  th!nk  there  was  any  signlflcant  deterioration  in  my  performance,  perhaps  a  little  more  effort 
required,  but  not,  certainly  not  an  outstanding  feature  either  way  for  thSa  configuration. 


LONGITUDINAL  CHARACTERISTICS 


Good,  didn’t  detract  or  degrade  the  lateral-directional  evaluation. 
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SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

It  bothers  me  a  little  bit.  In  the  air-to-air  role,  I  don't  particularly  like  the  fact  that  the  sideslip  is 
sashaying  around.  1  think  it  would  degrade  my  performance,  but  I  certainly  can  do  the  task.  I  think  the  airplane  is 
acceptable  as  it  is.  The  question  I  have  in  mind  is  whether  or  not  it*s  marginally  satisfactory  and  I  think  1  m  willing 
to  say  that  it's  marginally  satisfactory.  Your  roll  performance  is  good,  your  bank  angle  controllability  is  good,  the 
biggest  problem  is  the  fact  that  the  sideslip  is  moving  back  and  forth.  Okay,  in  the  air-to-ground  role,  I  think  the 
sideslip  is  probably  more  of  a  problem  for  this  configuration  than  the  roll  control.  In'  turbulence,  seemed  to  be  more 
sideslip  response  than  roll  response  and  perhaps  this  would  be  detrimental  or  degrade  your  air-to-ground  tracking 
capability. 

GOOD  FEATURES 

The  roll  performance  was  good  and  the  bank  angle  controllability  was  good. 

OBJECTIONABLE  FEATURES 

Center  around  the  fact  that  the  sideslip  is  generated  first  in  the  proverse  direction  and  then  in  the  adverse 
direction  so  that  it's  not  something  that  I  could  coordinate  easily.  Fortunately  the  sideslip  is  not  very  large,  seems 
to  dampen  itself  out  in  a  reasonable  amount  of  time  and  it  doesn't  seem  to  affect  the  roll  control  very  much. 

SPECIAL  PILOTING  TECHNIQUES 

I  think  it's  a  difficult  airplane  to  coordinate  properly  because  you  require  kind  of  switching  feet  in  the  middle 
of  a  roll  maneuver  and  that's  not  easy  to  do.  Ended  up  using  coordination  almost  solely  in  the  adverse  direction. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable  and  I'm  going  to  say  it's  marginally  satisfactory,  but  you  have  to  spend  more  time 
controlling  the  sideslip  than  I  would  like.  Sideslip  response  is  somewhere  between  mildly  unpleasant  and  annoying. 


CONFIGURATION  SB  N'Sa3/L'sas  ~  +0- 01  PILOT  RATING  3.5  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  wasn't  going  to  be  too  bad,  however,  there  did  seem  to  be  adverse  yaw  associated  with  the  configuration 
which  was  going  to  require  coordination.  In  general,  it  didn't  look  like  it  was  going  to  be  too  bad. 

ABILITY  TO  TRIM 

Good  about  all  axes. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

b's,.  -  245  deg/sec* -in.  Ns..  -  28.5  deg/sec*-in. 

As  I  came  up  on  the  aileron  gear  selection  making  it  more  sensitive,  I  seemed  to  also  have  to  Increase  the 
rudder  sensitivity  to  help  take  care  of  the  adverse  sideslip  that  seemed  to  be  generated  to  an  aileron  input.  It  really 
wasn't  a  compromise,  it  was  just  a  matter  of  keeping  up  with  the  configuration.  So  I  was  able  to  select  light  aile  -on 
forces  and,  I  would  say  moderate  rudder  forces  with  displacements  that  were  small.  The  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron-only  input  resulted  in  fairly  smooth  roll  rate.  However,  I  did  excite  the  sideslip.  Sideslip  did  seem 
to  be  in  the  adverse  or  normal  direction.  When  I  coordinated  the  airplane  1  could  reduce  the  sideslip,  although  I 
never  could  quite  keep  it  at  zero.  This  was  one  of  my  biggest  problems.  There  seemed  to  be  a  changing  requirement 
for  rudder  as  roll  rate  picked  up.  In  other  words,  if  I  put  in  a  combination  step  aileron  and  rudder  inputs,  I  usually 
overcontrolled  in  sideslip  pushing  it  out  in  the  proverse  direction.  But  as  a  rule  I  picked  up  more  sideslip  in  the 
adverse  direction  with  the  requirement  for  more  rudder.  This  is  beginning  to  be  a  bit  difficult  for  me  to  do  with  my 
feet.  I  couldn't  keep  the  sideslip  at  zero  during  a  rapid  rolling  maneuver  because  there  seemed  to  be  some  changing 
requirements  for  a  rudder  input  as  the  airplane  rolls.  The  Dutch  roll  itself  seemed  to  be  relatively  well  damped, 
and  what  few  oscillations  1  saw  showed  up  mostly  in  sideslip  that  lasted  one  or  two  cycles.  Maneuvering  coordina¬ 
tion  requirements  I  thought  were  a  bit  of  a  problem,  and  for  the  reason  I  just  mentioned  the  kind  of  changing  rudder 
requirements  as  the  airplane  picked  up  in  roll  rate  was  something  I  never  really  got  the  hang  of. 

BANK  ANGLE  CONTROLLABILITY 

Pretty  good.  The  sideslip  that  was  generated  didn't  seem  to  carry  over  into  the  roll  very  much.  Con¬ 
sequently,  any  oscillatory  characteristics  1  saw  appeared  to  be  in  sideslip  rather  than  roll  rate. 

HEADING  CONTROLLABILITY 

Fair  to  good.  The  sideslip  oscillations  that  I  saw  seemed  to  be  well  damped,  and  didn't  seem  to  persist  and 
the  frequency  seemed  to  be  fast  enough  that  the  sideslip  did  come  back  pretty  close  to  zero  in  a  relatively  short  period 
of  time. 
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BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  good.  I; could  roll  the  airplane  and'stopthe  bank  angle  right  where -I' want  it;  I  did,  on 
occatio'n  however,  -encounter  a  sideslip  buildup  and  you  could  feel  a  side-acceleration  as  this  sideslip  centered  itself 
through  its  own  damping  or  through  my  coordination. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Just  about  what  I  might  expect,  maybe  a  bit  more  in  sideslip  than  in  roll  but  didn't  really  create  any  signifi¬ 
cant  problems  on  it's  own, 

LONGITUDINAL  CHARACTERISTICS 

Good,  did  not  tend  to  interfere  or  degradethe  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Looks  like  a  borderline  case  to  ms  as  far  as  being  acceptable  and  satisfactory.  In  the  air-to-air  role,  the 
inability  to  coordinate  the  sideslip  precisely  for  rapid  rolling  maneuvers  I  think  would  degrade  your  ability  to  hit 
another  airplane  somewhat  and  even  though -the  coordination  requirements  were  in  the  proper  direction,  this  kind  of 
changing  rudder  requirement  as  the  airplane  rolls  was  difficult  for  me  to  keepup  with  so  that  usually  when  1  tried  to 
stop  the  airplane  at  a-given  bank  angle  there  was'  a  residual-sideslip  buildup  with  an  oscillation  dr  two  which  died 
out  but  it  could  be  the  critical  moments  in  there  when  you  are  trying  to  hit  someone.  Air-to-ground  role,  similar 
comments  for  that.  No  problem  stopping  the  airplane  in  bank  angle  or  rolling  out  on  the  target  but  then  again  this 
slight  problem  due  to  my  inability  to  coordinate  the  airplane  precisely  would  still  be  there. 

GOOD  FEATURES 

I  have  got  to  have  good  roll  control.  I  think  the  fact  that  the  sideslip  that  I  sec  does  not  affect  the  roll  very 
much  is  a  good  feature.  I  can  roll  the  airplane  aggressively,  stop  it  pretty  close  to  the  bank  angles  that  I  wish. 

OBJECTIONABLE  FEATURES 

Only  one,  and  that  is  my  inability  to  coordinate  the  airplane  properly  and  the  requirement  for  a  changing 
rudder  input  as  the  airplane  rolls. 

SPECIAL  PILOTING  TECHNIQUES 

Do  need  rudder  in  the  direction  of  the  turn  but  it  is  in  the  normal  direction.  But  again  it  is  difficult  to  do 
because  there  seems  to  be  a  changing  requirement  on  the  rudder. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

A  borderline  case;  marginal  and  not  quite  satisfactory.  Really  no  real  significant  deterioration  in  perfor¬ 
mance  with  turbulence.  More  effort  is  required  however. 


CONFIGURATION  5B  NSAS/L'sAS  =  +  •  10  PILOT  RATING  4  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

No  pilot  comments  due  to  malfunction  of  tape. 

SELECTION  OF  AILERON  AND  RUDDER  '"ONTROL  SENSITIVITIES 

~  deg/secJ-ln.  ^Sgp  ~  22  deg/sec* -in. 


CONFIGURATION  5B  N'sAS/l>'sAi  =+0.15  PILOT  RATING  6  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Wasn't  going  to  particularly  like  it.  That  also  wis  my  final  impression.  Most  noticeable  thing  about  the 
configuration,  the  re  appears  to  be  a  fair  amoc  it  of  proverae  yaw  due  to  aiieron  control  input.  It  was  very  difficult 
to  cross -control  the  airplane  to  keep  the  sideslip  near  cero,  Any  time  I  tried  to  do  anything  without  concentrating 
on  keeping  the  sideslip  zero,  this  airplane  dumped  m  the  sideslip.  It  indicated  to  me  that  the  Sidecl.p  was  quite  a 
problem. 

ABILITY  TO  TRIM 

No  comments. 
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SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

l/gAS  ~  364  deg/sec*-in.  N$^ v  -  26.5  deg/sec* -in.. 

Nice  light  aileron  control  forces  that  I  liked.  On  the  rudder  -  I  heavied  them  up  a  little  bit  because  I  was 
tending  to  coordinate  in  the  same  direction  a  lot  of  times.  With  heavier  rudders,  my. inputs, tende'd. to  be  less  so  I 
think  that  there  was  a-small  compromise  on.the. rudder  and  I  made  them  heavier  to  cut  down  on  my  overcontrol  in 
sideslip.  Forces  oh  ailerons  were  quite  light.  The  displacements  were  small.  On  the  rudder,  the  forces  were 
medium.  They  weren't  heavy  by  any  stretch  of  the  imagination.  Displacements  likewise  were  small.  Control  har¬ 
mony  in  general  was  pretty  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Roll  response,  seemed  to  be  reasonably  smooth.  I  didn't  see  very  much  oscillation  superimposed.  The 
sideslip  looked  like  it  went  in  the  proverse  direction  smartly  initially.  The  airplane  didn't  seem  to  be  very  oscillatory 
in  the  Dutch  roll;  seemed  to  be  well  damped.  Coordination  requirements  -  I  think  were  excessive  and  in  the  wrong 
direction  which  is  very  difficult  for  me  to  get  used  to  in  a  short  period  of  time.  I  have  been  speculating  whether  or 
nottt  pilot  flying  an  airplane  like  that  continuously  just  might  get  used  to  it.  I  don't  know.  I’m  assuming  that  that's 
not  the  case. 

BANK  ANGLE  CONTROLLABILITY 

1  had  some-difficulty  achieving  bank  angle;  a  bit  of  tendency  to  oscillate  about  the  bank  angle  when  I  roll  up 
and  stop  an.'  this  is  particularly  noticeable.  I  think  you  will  notice  it  on  the  flight  rec — »s  that  we  took, there  was  a 
tendency  to  cscillate  about  the  bank  angle  rather  than  being  able  to  roll  right  up  and  tack  it.  The  roll  rate  itself  seemed 
to  look  reasonably  smooth  so  it's  hard  for  me  to  justify. 

HEADING  CONTROLLABILITY 

Only  as  good  as  the  bank  angle  control;  the  airplane  oscillated  about  the  heading  once  I  tried  to  stop  but  the 
Dutch  roll  seemed  to  be  reasonably  damped.  Primarily  a  function  of  the  tendency  to  overcontrol  in  bank  angle  which 
is  also  related  to  rolling  wings  level. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  is  very  poor  on  that.  Trying  to  roll  up  and  hold  a  bank  angle,  I  did  oscillate  about  the  bank 
angle.  Problems  encountered  were  primarily  that  I  was  unable  to  apparently  coordinate  the  airplane  well  enough  in 
the  bank  angle  tracking  task  to  keep  from  oscillating  in  bank  angle. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Disturbance  inputs  didn't  seem  to  be  excessive  in  any  axis  and  really  wasn't  much  more  than  a  minor  decay 
in  my  performance  which  wasn't  very  good  to  start  with. 

LONGITUDINAL  CHARACTERISTICS 

Were  okay.  Didn't  create  any  particular  problems. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Air-to-air,  I  think  not  very  good.  The  sideslipping  tendency  which  I  thought  was  relatively  large  with 
the  reasonable  amount  of  input  and  the  fact  that  it  was  in  the  wrong  direction  and  I  was  having  extreme  difficulty  in 
coordinating  the  thing,  really  degrades  from  my  ability  to  track  and  set  an  air-to-air  target.  Air-to-ground,  I 
think  you  would  have  similar  problems  to  a  lesser  degree.  Even  if  you  are  off  a  little  bit  and  the  Dutch  roll  is 
damped  enough  and  the  frequency  is  high  enough  so  that  the  sideslip  I  think  would  die  out  in  time  to  hit  air-to-ground 
targets.  Special  problems  relate  back  to  my  getting  aggressive  with  the  airplane  and  not  thinking  directly  about 
cross  controlling  the  airplane.  It  was  easy  to  have  the  airplane  pick  up  excessive  sideslip  angle. 

GOOD  FEATURES 

The  roll  control  was  reasonably  good.  Longitudinal  was  good. 

OBJECTIONABLE  FEATURES 

One  primary  objection  and  that  is  the  proverse  yaw  which  I  couldn't  coordinate  very  well.  The  bank  angle 
oscillation  that  I  got  myself  into  on  the  tracking  task  and  the  tendency  to  lose  the  airplane  in  sideslip  when  flying  the 
airplane  aggressively  and  not  concentrating  directly  on  the  sideslip. 

SPECIAL  PILOTING  TECHNIQUES 

You  do  have  to  cross-control  the  airplane  to  keep  the  sideslip  near  zero. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  do  think  that  adequate  performance  is  marginally  attainable  if  I  concentrate  on  cross-controlling  the  air¬ 
plane.  But  there  is  a  fairly  healthy  amount  of  sideslip  generated  and  you  really  have  to  work  at  it  with  your  feet 
and  I  found  that  when  I  stopped  concentrating  on  it  I  tended  to  lose  the  airplane.  So  I'm  going  to  say  that  adequate 
performance  is  attainable,  however,  it  apparently  is  not  satisfactory  without  improvement.  I  think  the  deficiencies 
are  tolerable  but  fall  in  the  very  objectionable  range.  Adequate  performance  does  require  extensive  pilot  com¬ 
pensation.  Turbulence  response  as  I  said  earlier  wasn't  bad.  More  effort  is  required  but  it's  only  a  minor  deterio¬ 
ration  from  an  already  poor  performance. 
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CONFIGURATION  11  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TABULATION 
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COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  11 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO 
RUDDER  DOUBLET  FOR  CONFIGURATION  11 
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CONFIGURATION  11  ^SMJ^Sj,s  =  -°.06  PILOT,  RATING  5  TURBULENCE  RATING  D 
INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initialimpresslon  was  that  I  wasn't  going  to  like  It.  That  turned  out  to  be  my  final' imp  ressionalso. 
ABILITY  TO  TRIM 

It  was  quite  good,  as  a  matter  of  fact.  You  had  to  pay  a  good  amount  of  attention  to  the  directional  trim 
because  the  directional  had, considerable  effect  on  the  lateral  trim,  but  once  you  got  the  directional  trimmed  up,  the 
lateral  was  easy  to  trim  up.  Longitudinal  trim  was  not  a  problem,  and  was  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

b'g^  -  315  deg/sec* -in,  AfJ^  ~  ^  deg/sec* -In. 

It  was  a  bit  more  of  a  problem  on  this  configuration  than  some  that  I've  seen  in  the  past.  I  could  not 
get  the  aileron  quite  as  light  as  I.would  like,  but  there  was  a  certain  amount  of.compromlsc  between  the  aileron 
sensitivity  and  the  rudder  . sensitivity.  .  So  by  making  the  rudder  sensitivity  a  little  lighter,  I-was  able  to  get  an 
acceptable  aileron  configuration.  1  did  run  out  of,  gain  on  the  aileron  lnitially  and  simply  .waited  until  .the  fuel  was 
down  toward  the  end  of  the  evaluation  where  the  aileron  gearing  felt  pretty  good.  It  wasn't  much  of  a  problem  event 
with  the  fact  that  we  did  run  out  of  gain  on  the  aileron.  It  was  not  a  significant  problem  to  me.  Okay,  aileron  forces 
were  light.  However,  the  amount  of  roll  rate  that  I  was  able  to  get  out  of  the  airplane  for  a  given  inpui'on-the  ailerons 
was  a  strong  function  of  whether  or  not  I  coordinated  the  airplane.  In  other  words,  the  rudder  was  quite  strong  in 
producing  roll  rate,  so  if  I  did  coordinate;the  airplane,  the  roll  rates  for  the  force  input  I  put  on  the  aileron  were 
quite  good.  If  I  did  not  coordinate,  there  seemed  to  be  a  fair  amount  of  adverse  yaw  due  to  aileron  and  1  would  find 
that  the  roll  rate  for  the  given  amount  of  force  was  not  enough  and  made  the  forces  feel  heavy.  So  in  coordinated- 
turns,  the  aileron  forces  were  quite  good  and  I  was  very  happy  with  them.  In  uncoordinated  turns,  the  aileron 
forces  were  heavy  and  I  didn't  like  that.  In  general,  the  force  combination  including  the  coordination,  was  good.  The 
displacements  were  small.  The  harmony  of  the  controls  in  all  three  axes  were  quite  acceptable  and  also  satisfactory. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  response  without  rudder,  the  airplane  had  a  very  low  amount  of  roll  rate  for  a  reasonable 
size  input  as  I  generated  considerable  amount  of  sideslip.  If  I  coordinated  the  airplane  and  the  coordination  was  in  the 
proper  direction,  the  roll  rate  was  much  smoother,  the  rates  were  a  lot  more  compatible  with  the  size  input  than  I 
thought  I  should  have.  The  airplane  doesn't  seem  very  oscillatory,  although  sideslip  is  generated.  It  dampens  out 
reasonably  quick,  but  the  effects  of  the  sideslip  that  I  see  are  quite  strong  and  we'll  talk  about  that.  Coordination  was 
required  to  do  any  reasonable  job  with  the  airplanu.  The  coordination  was  in  the  norma!  direction,  although,  It  was 
tied  a  little  bit  to  the  roll  rate.  I'd  put  in  an  input  and  as  I  began  to  slow  down  the  roll  rate,  if  I  didn't  take  out  the 
rudder  that  I  had  In,  the  sideslip  would  overshoot  and  I'd  get  one  or  two  oscillations  in  bank  angle,  about  the  desired 
bank  angle.  So  that  coordination  was  required  and  it  was  not  really  as  easy  to  do  as  I  would  like  even  though  it  was  in 
the  proper  direction. 

BANK  ANGLE  CONTROLLABILITY 

Somewhat  degraded  because  of  my  inability  to  coordinate  the  airplane  as  well  as  1  would  like,  but  it 
wasn't  completely  unreasonable. 

HEADING  CONTROLLABILITY 

That  was  no  problem.  The  sideslip  that  was  generated  dampened  itself  out  reasonably  well  by  itself 
and  if  I  coordinated  the  airplane  properly,  sideslip  generated  was  not  excessive.  It  really  wasn't  very  difficult  to 
achieve  a  desired  heading. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

It  surprised  me  a  little  bit.  I  thought  my  performance  was  reasonably  good.  I  didn't  see  this  tendency 
to  oscillate  about  the  bank  angle  when  I  was  aggressively  making  reversals  up  to  60*  one  way  to  60*  the  other.  So 
perhaps  I  flew  the  bank  angle  tracking  task  at  a  lower  gain  and  my  performance  was  reasonably  good.  When  I  tried 
to  fly  the  tracking  task  coordinating,  I  thought  the  performance  was  good. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Quite  noticeable  in  roll  and  the  airplane  oscillated  in  bank  angle.  With  the  high  gearing  that  I  had 
selected  I  tended  to  ovcrcontrol  the  random  disturbances  in  roll  and  consequently,  the  airplane  was  quite  affected, 

I  thought  by  the  combination  of  the  turbulence  and  my  inputs.  Sideslip  response  to  the  random  disturbance  didn't  seem 
to  be  too  great  in  that  I  didn't  feel  that  I  had  to  attack  that  by  itself  since  the  major  effect  was  in  roll. 

LONGITUDINAL  CHARACTERISTICS 

Not  a  problem  and  I  thought  were  quite  compatible  with  the  lateral-directional  that  I  have  and  did  not 
detract  from  the  evaluation  at  all. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

A  bit  of  a  question.  The  airplane  is  certainly  not  as  precise  in  bank  angle  control  as  I  would  like.  A 
lot  of  sideslip  is  generated  for  an  aileron-only  input.  The  coordination  required  is  more  difficult  than  I  would  like  to 
see  and  I  never  was  really  very  good  at  it.  So  I  don't  think  these  characteristics  are  particularly  well  suited  for  the 
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mission.  I  think  it  would  be  more  of  a  problem  inthe  air-to-air  combat  role, .  where  you* re  requiredto.make 
le*»  programmed  inpats  and  stand  a  chance  of  not  getting  the  airplane  coordinated  as  wellaayou  would  like.  And"!  ' 
mtk,  fettefote,  tk*t  these  characteristics  are  less  suited  for, the  air-to-air.  mis  sion'than.perhapsrfbr  the  air-to- 
grossa  where  you  re  a  little  more  aware  and  have  a  little  more  lead  time  as  to  what  you're  doing.  The,  biggest  prob-  ' 
lem»,  again,  if  you  didn't  coordinate. die  airplane,  the  roll  rates  were  low.  The  bank  angle  was  not  really.ratchetty 
because  the  airplane  Dutch  roll  characteristics  seemed  to  be  reasonably  well  damped.  The  roll.rates  were  low. but 
when  the  sideslip  did  oscillate,  it  did  change  your  bank  angle;  I  couldn't  really  keep  the  sideslip  in  the’ center  for1  • 
maneuvers.  So  I  would  consider  those  special  problems. 

GOOD  FEATURES 

It  had  good  roll  performance  in. that  using  the  combination  of  rudder  and  aileron  to  roll.the  airplane,, 
you  can  roll  the  airplane  quite  well.  The  fact  that  the  sideslip’ was  in  the.adverse  direction  so  that- the  coordination 
required  was  in  the  normal  manner,  would  be  a  good  feature. 

OBJECTIONABLE  FEATURES 

Primarily  the  large  amount  of  sideslip  that's  generated  and  the  fact  that  I  couldn't  coordinate  the  side¬ 
slip  as.well  as  I  would  like  coupled  with  the  fact  that  the  sideslip  seems  to  have  a  strong  effect  upon  the  bank  angle 
controllability  of  the  airplane.  I'd  also  include  the  fact  that  the  random  disturbance  seems  to  have  a  quite  significant 
eifect  upon  my  ability  to  control  the  bank  angle. 

SPECIAL  PILOTING  TECHNIQUES 

Coordination  is  a  must  and  a  fair  amount  of  rudder  was  required  to  keep  the  sideslip  disturbances 'low. 
PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  characteristics  as  I  see  them  are  adequate.  However,  I  do  not  feel  that  they  are  satisfactory  with¬ 
out  improvements.  I  would  say  that  the  deficiencies,  and  primarily  the  sideslip  control  was  certainly  a  moderate 
objection  and  that  it  requires,  I  think  considerable  pilot  compensation  to  give  you  even  adequate  performance  and 
even  that  performance  is  really  not  sterling.  It's,!  think,  flyable  in  the  mission,  if  I  had  a  real  high  performance 
super-duper  airplane,  I  wouldn't  like  it,  but  I  could  do  the  job.  I  think  that  there  is  certainly  more  effort  required 
in  the  presence  of  the  tandom  disturbance  and  that  it  gives  me  at  least  a  moderate  deterioration  in  my  performance. 


CONFIGURATION  11  =*0-03  PILOT  RATING  4  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  wasn't  going  to  be  very  good,  but  it  wasn't  going  to  be  very  bad  either.  And  as  a  matter  of  fact  it 
turned  out,  I  thought,  to  be  a  little  worse  than  I  initially  thought  it  might  be.  Problems  were  in  the  gearing  selection. 

ABILITY  TO  TRIM 

Lateral-directional;  both  axes,  is  good.  Longitudinal  is  also  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'g  -  360  deg/sec*-in.  ^Skp  ~  dcg/sec* -in. 

Started  flying  the  airplane  with  a  relatively  low  gearing  and  because  of  the  low  gearing,  I  wasn't  maneu¬ 
vering  the  airplane  very  rapidly  nor  was  I  exciting  very  much  sideslip  with  aileron  control  inputs.  As  I  got  the  gear 
ratio  up  to  what  I  thought  was  a  more  desirable  gear  ratio,  I  began  to  notice  that  I  was  exciting  a  substantial  amount 
of  adverse  yaw  with  each  aileron  control  input  and  this  began  to  create  a  few  problems  for  me  although  they  weren't 
really  tremendous  problems.  So  don't  really  think  I  compromised  on  the  aileron.  I  think  I  ended  up  probably  just 
bringing  up  the  rudder  control  power  to  make  things  better.  In  other  words,  I  gave  myself  more  sensitivity  on  the 
rudder  pedals  so  that  I  could  coordinate  the  sideslip  response  that  I  saw.  The  forces  turned  out  to  be  light  in  all 
three  axes  and  the  displacements  relatively  small  and  the  control  harmony  between  the  three  axes  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

To  an  aileron  stick  input  without  the  rudder,  I  did  excite  some  adverse  yaw  and  it  got  stirred  up.  I 
think,  not  an  inordinate  amount  but  certainly  a  noticeable  amount  in  the  roll  rate.  When  I  coordinated  with  the  rudder, 
I  noticed  that  my  roll  rates  were  considerably  greater  and  smoother.  Okay,  as  far  as  oscillatory  characteristics, 
they  weren't  overwhelming.  I  did  notice  on  the  tracking  task,  when  I  would  have  to  operate  the  rudders  to  get  the 
sideslip  back  to  zero,  that  I  would  get  a  one  or  two  oscillation  in  bank  angle  going,  so  that  there  is  a  very  slight 
oscillatory  tendency  here,  but  not  again  really  overwhelming.  The  airplane  did  require  coordination.  The  sideslip 
tended  to  show  up  in  roll  rate  more  in  this  configuration  than  some  I've  seen  and  consequently,  it  was  to  my  advan¬ 
tage  for  a  couple  of  reasons  to  coordinate.  One,  I  could  increase  the  roll  rate,  and  two,  I  could  smooth  out  the  roll 
rate  with  coordination. 


BANK  ANGLE  CONTROLLABILITY 

I  '  , 

Fair  to  good.  As  I  mentioned'earlier-I  noticed  sometimes  when  I,tried  to  stop  at  a  bank  angle  without' 
having  the  sideslip  near  zero, . that  ! -would  oscillate  a  couple  of  times  before  the.bank-angle  would  settle  down. 

HEADING  CONTROLLABILITY 

Seemed  to  be  pretty  good.  The, sideslip  oscillations  I'm. talking  about -really  weren't  tremendous.  So 
that  I  could  achieve  a  heading  and  hold  it  quite  well. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  is.only  fair  to  good  also.  Again,,  because,  of  my  inability,  to.  control  the  sideslip  which 
tended  to  cause  me  some  bank  angle  problems. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  has  a  quite  strong  roll  response,  to  random  disturbance  inputs  and  does  affect  my  ability 
to  track,  at  least  to  a  moderate  degree, 

LONGITUDINAL  CHARACTERISTICS 

They  were  good,  did  not  interfere  with  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they're  acceptable,  at  this. point,  I  don't  believe  they're  satisfactory.  In  the  air-to-air  role,  the 
inability  to  maintain  and  achieve  precise  bank  angles  rapidly,  I  think  would  be  a  bit  of  a  problem  for  tracking  other 
airplanes.  I  think  the  fact  that  I  do  excite  a  noticeable  amount  of  sideslip  with  each  aileron  input,  is  also  a  factor. 

In  air-to-ground,  I  think  the  turbulence  response  would  tend  to  degrade  the  air-to-ground  capabilities  of  this  machine 
quite  noticeably.  Special  problems  Involved  in  both  of  these  missions  is  coordinating  the  sideslip  generated  to  an 
aileron  input  and  smoothing  out  the  roll  rate  so  that  you  can  be  precise. 

GOOD  FEATURES 

I  like  the  fact  that  I  have  a  real  good  roll  performance  with  this  configuration.  I  like  the  fact  that  I  can 
<  augment  the  roll  with  the  rudder  inputs. 

OBJECTIONABLE  FEATURES 

I  think  the  random  disturbance  Inputs  in  roll  are  objectionable  and  I  think  the  fact  that  the  sideslip  that 
is  excited,  even  though  it's  not  a  whole  lot,  does  tend  to  show  up  in  bank  angle,  in  also  objectionable. 

SPECIAL  PILOTING  TECHNIQUES 

Coordination  is  required.  Coordination  is  in  the  proper  direction  so  that  it's  not  difficult  to  do,  but  you 
do  have  to  pay  attention  to  it. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  don't  believe  the  airplane  is  satisfactory  without  improvements,  however,  the  deficiencies  that  I  have 
pointed  out,  I  feel  are  only  minor,  certainly  annoying,  but  it  does  require  a  moderate  amount  of  pilot  compensation 
to  fly  the  airplane.  In  turbulence  more  effort  is  required;  there's  at  least  a  moderate  deterioration. 


CONFIGURATION  11  ^'sAilL's/is  =0  PILOT  RATING  3.5  TURBULENCE  RATING 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Pilot  comments  lost  due  to  malfunction  of  voice  recorder. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lsaj  =  330  deg/sec1 -in.  =  24.5  deg/sec* -in. 


CONFIGURATION  11  NsAS/L'sAS  =  +  .  03  PILOT  RATING  4.5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  wasn't  going  to  be  too  bad.  Seemed  to  have  good  roll  performanci .  Had  a  bit  of  proverse  yaw  but  a 
relatively  fast  Dutch  roll  and  relatively  good  stiffness  so  that  I  couldn't  coordinate  the  thing.  But  the  sideslip  angles 
that  were  generated  were  not  very  large  and  so  I  pretty  much  flew  the  thing  feet-on-the-floor. 
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ABILITY  TO  TRIM  .  : 

Good  in  all  three  axe  a.  *No  particularproblemseither  way.  Alittlebit  sensitive.to  directional  trim 
in  that  the  directional  trim  seemed  to  have  a  strong  influence.  cn  the-lateral  response.  Longitudinal  trim  was.OK.  . 

SELECTION  OF.  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lg^  ='355  deg/ sec* -in.  ^Sgp  =  24  deg/sec* -in. 

A  little  bit  of  a  compromise  bn  the  aileron  but  it  was  only  slight.  There  was  a  tendency  at  a  high  sen¬ 
sitivity  on  the  ailerons  to  set  up  a-.little  bit  of  an  overshooting  tendency  on  bank  angle  control'and' to. oscillate  a  little, 
bit  about  a  given  bank  angle.  So  by  cutting-down  on  the  aileron  sensitivity  just  a  little  bit  I  could  alleviate  some  of. 
this  overshootihg  tendency  although  l  never  could  completely  get  rid  of  it,  -nor'COuldT.completelyget  rid  of  the  ten¬ 
dency  to  oscillate  about  the  bank  angles.  On  the  rudder,  I  really  couldn't  coordinate. the  thing' so  I  didn't. use'  very 
much  rudder.  Consequently,  I  ended  up  taking  pretty  much  what  I  was  given,  although  I  think  I  did  back  off  on  the 
sensitivity  a  little  bit.  This  was  because  you  did  end  up  with  a  slight  amount  of  adversetyaw  toward  the  end  of  a 
rolling  maneuver  a  nd  so  it  helped  a  little  bit  to  be  able  to  control  that  and  by  cutting  down  on-the  sensitivity  I  didn't 
tend  to  overcontrol’  So  the  forces  on  the  aileron  ended  up  to  be-comfortable  and  light.  On  .the;  rudder,  they  were 
comfortable,  again  didn't  use  them  very  much.  Displacements  were  good  and  control  harmony.in  general  among 
those  three  controls  was  quite  good. 

AIRPLANE  RESrONSE  TO  PILOT  INPUTS 

A  ileron  only;  roll  rate  seemed  to  be  pretty  smooth,  as  I  mentioned  earlier  there  was  a  noticeable 
amount  of  pr'  verse  yaw  due  to  an-initialaileron  input  and  it  tended  to  back  off  a  little  bit  and  I  think  becomeslightly 
adverse  although  I  didn't  really  look  at  it  that  closely.  As  I  mentioned,  normal  coordination  tended  to  aggravavate 
the  provi  rs.'  yaw  situation,  so  I  ended  up  not  coordinating  at  all.  The  airplane  is  not  overdamped  but  seems  to  be 
reasonably  well  damped  so  that  oscillatory  tendencies  weren't  very  great  and  didn't  seem  to  cause  much  of  a-prob- 
lem.  In  maneuvering,  coordination  was  required  but  it  wasn't  something  that  I  could  accomplish  because  it  was. a 
left-right  type  of  thing  depending  on  which  way  you  were  rolling,  so  I  tended  to  accept  the  amount  of  sideslip  .that  I  saw. 

BANK  ANGLE  CONTROLLABILITY 

A  little  bit  degraded  because  as  I  mentioned,  there  is  a  very  slight  tendency  to  overshoot,  or  over- 
control  in  bank  angle.  It's  not  something  dramatic  but  a  slight  tendency  to  oscillate  about  a  couple  times  before 
the  airplane  settles  down  on  the  bank  angle. 

HEADING  CONTROLLABILITY 

Good,  the  Dutch  roll  was  fast  enough  and  reasonably  well  damped  so  that  I  didn't  have  any  real  problem 
getting  the  airplane  to  point  in  the  direction  I  wished  to  go. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

The  performance  wasn't  really  super,  again  because  of  these  bank  angle  overshooting  and  overcontrolling 
problems.  Sideslip  was  not  much  of  a  problem  because  I  couldn't  do  anything  about  it  anyway. 

RESPONSE  TO  DISTURBANCE  INPUT® 

Were  a  bit  dramatic  in  roll,  the  airplane  had  a  fairly  strong  roll  response  to  the  disturbance  inputs  and 
did  cause  at  least  a  moderate  deterioration  in  my  ability  to  perform  the  fighter  task  because  the  airplane  was  moving 
quite  a  bit  in  roll. 

LONGITUDINAL  CHARACTERISTICS 

Did  not  interfere  or  detract  from  the  lateral-directional  -  not  a  factor. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

They  are  acceptable,  however  I  don't  feel  that  they  are  satisfactory.  In  the  air-to-air  role  I  think  you 
would  like  to  have  real  fine  control  of  bank  angle  and  be  able  to  pinpoint  the  bank  angle  precisely  and  not  have  to 
worry  about  overcontrolling  or  overshooting  so  that  my  performance  in  the  air-to-air  mission  is  degraded  a  bit 
because  of  this  bank  angle  problem.  On  the  air-to-ground  role,  similar  problems,  but  I  think  the  main  problem 
there  would  be  the  turbulence  response  which  I  thought  was  quite  noticeable  on  this  configuration  and  I  think  would 
cause  you  difficulties  in  pursuing  the  target  with  the  wings  rocking  as  much  as  they  were  here. 

GOOD  FEATURES 

The  roll  capability  and  roll  performance  I  thought  were  good,  there  was  no  problem  doing  anything  1 
wanted  to  with  the  airplane. 

OBJECTIONABLE  FEATURES 

As  I  mentioned,  I  could  not  keep  the  sideslip  at  zero.  When  1  tried  I  only  made  it  worse,  so  it's  objec¬ 
tionable  to  me  that  I  have  to  end  up  accepting  a  sideslip  disturbance  and  one  that  I  really  can't  do  anything  about. 
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SPECIAL  PILOTING  TECHNIQUES 

It  may  be  possible  to  come  up  with  a  technique  to  coordinate  that'crazysideslip  response  •  I 
wasn't  able  to  do  it. 

PRIMARY.  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable  I  don't  feei  however  that  the  airplane  is  satisfactory  for  the  fighter 
mission,  and  I  think  that  the  characteristics  that  I'm  seeing  are  somewhere  between  minor  and  moderate,  I  think  you 
could  put  up  with  them.  With  turbulence,  certainly  more  effort  is  required  with  a. moderate  deterioration  in  task- 
performance. - 
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INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

That  it's  not  going  to  be  too  bad.  It  had  good  roll  performance  and  it  was  obvious  that  it  had  a  lot  of 
proverse  yaw  with  aileron  input.  It  didn't  look  like  it  was  going  to  be  too  bad.  However,  as  I  flew  the  thing  it  was 
quite  obvious  that  there  was  quite  a. dramatic  tendency  to  overshoot,  overcontrol  and  oscillate  in  bank  angle.  I  think 
I  concluded  that  it  was  too  much  to  be  able  to  do  the  job  well. 

ABILITY  TO  TRIM 

Lateral-directionally  was  very  good.  It  was  one  of  the  easiest  to  trim  that  I  had  for  a  while. 

Longitudinal  trim  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

iJg*  =  203  deg/ sec1 -in.  =  5  deg/sec1  -in. 

On  the  ailerons,  I  think  I  ended  up  accepting  what  I  started  out  with.  I  did  try  both  higher  and  lower 
gearings  on  the  ailerons.  When  I  went  to  higher  gearings,  my  overcontrol  and  oscillatory  tendencies  during  closed 
loop  bank  angle  tracking  got  quite  a  bit  worse.  Backing  down  on  the  sensitivity  helped  a  little  bit.  I  never  really 
could  track  bank  angles  tightly  without  setting  up  a  bit  of  an  oscillation.  So  I  ended  up  accepting  not  a  heavy  aileron 
force  but  perhaps  a  little  heavier  than  what  I  would  prefer. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

I  really  couldn't  coordinate  this  airplane.  It  required  cross  coordination  Initially  followed  by  coAdina- 
tion  in  the  proper  direction,  the  major  sideslip  response  being  in  the  proverse  direction.  So  that  I  really  couldn't 
coordinate  it.  However,  the  sideslips  that  were  generated  were  within  bounds  so  that  I  wasn't  getting  any  real  large 
sideslip  angles.  But  there  seemed  to  be  enough  sideslip  generated  that  it  did  affect  my  roll  control.  Oscillatory 
characteristics  -  the  Dutch  roll  is  not  heavily  damped  but  it's  not  what  I  consider  light  damping  either.  There  does 
seem  to  be  a  tendency  for  a  closed  loop  oscillation  with  this  configuration  which  is  quite  marked.  Maneuvering  -  I 
did  better  if  I  left  my  feet  on  the  floor  because  invariably  I  tended  to  overcontrol  by  coordinating.  1  decided  not  to 
use  my  feet  for  maneuvering. 

BANK  ANGLE  CONTROLLABILITY 

It's  very  poor.  You  can't  do  it  aggressively.  You  can  ease  into  it  if  you  come  up  on  it.  But  if  you  try 
to  roll  right  up  and  stop  on  a  bank  angle,  you  set  up  5  or  6  oscillations  before  you  get  settled  down  and  then  if  you  get 
disturbed  from  that,  you  go  through  the  same  procedure  again.  So  the  bank  angle  control  is  what's  unacceptable  for 
this  airplane. 

HEADING  CONTROLLABILITY 

It's  tied  to  the  bank  angle  control  but  the  oscillations  are  pretty  much  symmetrical  about  a  selected  bank 
angle,  such  as  trying  to  hold  wing  level.  No  problem  once  you  get  there,  you  can  just  let  go  and  stay  there.  But 
trying  to  roll  rapidly  to  zero  bank  angle  and  stop  it,  there  it  a  tendency  to  oscillate.  These  oscillations  are  pretty 
symmetrical  so  heading  control  really  isn't  affected  that  much  if  you  are  just  talking  about  pointing  the  airplane  at  a 
point  up  in  the  sky. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  quite  poor.  You  should  be  able  to  see  from  the  records  that  there  is  a  marked  ten¬ 
dency  to  overcontrol  and  oscillate  in  bank  angle. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Tends  to  complicate  the  bank  angle  control  problem  so  that  the  turbulence,  although  it's  not  moving  the 
airplane  around  that  much,  disturbs  the  airplane  sufficiently  from  a  given  bank  angle  that  I  think  the  combination  of 
the  pilot,  airplane,  and  running  disturbances  are  quite  significant  in  the  lateral  mode  anyway. 
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LONGITUDINAL  CHARACTERISTICS 

Good.  It  certainly  did  not  detract  from  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  don't  thinkthey  are  acceptable  for  the  air-to-air  role  in  particular  because  I  put  a  strong  emphasis  on 
being  able  to  control  bank  angle  because  if, you  are  going  to  track  another  airplane  and-launch  weapons,  fire  guns  at.it. 
you've 'got  to  have  good  bank  angle  control  and.this  airplanes  doesn’t  have  it.  There's"  too  much  coupling  between 

the  airplane  and  the  pilot  when  trying  to  track  bank  angle  tightly  and  I  think  a  significant  enough  oscillation  to  say 
that  it  is  unacceptable.  Air-to-ground  I  think  you  would  have  similar  problems  perhaps  to  a  lesser  degree  because 
you  are  probably  using  heading  and  bank  angle  changes  to  a  lesser  degree  and  probably  tracking  bank  angle  less 
tightly.  The  special  problems  involved  are  the  oscillations  in  bank  angle.  Very  poor  bank  angle  control. 

GOOD  FEATURES 

It  has  good  roll  performance ,  you  can  roll  the  airplane  around,  you  can  maneuver  it.  Do  a  pretty  good 
job  until  you  try  to  do  something  precisely. 

OBJECTIONABLE  FEATURES 

The  imoro.cise  bank  angle  control  and  the  fact  that  I  set  up  pilot  induced  oscillations.  The  fact  that  the 
sideslip  that  was  generated  was  in  the  proverse  direction.  I  really  can't  coordinate  that  very  well. 

SPECIAL  PILOTING  TECHNIQUES 

I  didn't  use  my  feet  because  I  usually  tended  to  make  the  sideslip  worse  rather  than  better  when  I  tried 
to  coordinate  the  thing. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

Main  reasons  for  the  pilot  rating  is  that  I  don't  think  that  I  could  get  adequate  performance  because  of  the 
very  poor  bank  angle  tracking  capability  of  this  airplane.  In  turbulence  -  I  think  more  effort  is  required.  I  think 
I'm  going  to  say  that  the  best  efforts  are  required.  The  turbulence  does  tend  to  compound  the  lateral  oscillations 
that  1  am  seeing. 
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CONFIGURATION  11A  =  — Ob  PILOT  RATING  5.5  TUR3ULENCE  RATING  £ 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  didn't  tfrinV  that  I  vac  going  to  particularly  like  It-  It  seemed  to  have  a  lot  of  adverse  yaw  associated  with 
an  aileron  control  input  and  it  seemed  to  have  a  fairly  high  roll  to  sideslip  ratio  arid  the  combination  of  the  two  made 
for  a  pretty  heavy  airplane  in  roll.  I  think  this  is  brotght  out  by  virtue  of  the  fact  that  I  selected  maximum  aileron 
gearing  and  then  had  to  wait  till  the  fuel  burned  down  till  I  really  got  the  gearing  effect  that  I  thought  was  acceptable. 

ABILITY  TO  TRIM 

All  three  axes  were  good,  was  n>  problem. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

305  deg/sec* -in.  s  39  deg/sec*-in. 

On  the  aileron  there  was  no  real  compromise.  I  wanted  high  aileron  gearing  because  the  airplane  seemed  to 
feel  heavy  in  roll  and  I  speculate. that  that's  probably  because  of  the  adverse  yaw  associated  with  the  high  roll  to  side¬ 
slip  ratio.  1  ended  up  with  a  gearing  that  gave  me  a  little  heavier  ailerons  than  I'm  used  to  having,  but  it  was  okay 
and  no  problem.  The  rudder  was  a  bit  of  a  problem.  There  was  a  lot  of  adverse  yaw  associated  with  the  aileron 
inputs,  so  that  I  felt  that  I  wanted  light  rudders  to  be  able*  to  handle  that.  However#  when  I  got  the  rudders  light 
enough,  I  had  a  real  tendency  to  overcontrol  the  sideslip  about  the  center  position  of  the  side*Tip  needle.  There  was 
also  a  tendency  on  my  part  to  want  to  use  the  rudder  to  augment  the  roll  which  felt  heavy  wife  the  ailerons  cnly#  so 
thi.  I  ended  up  using  a  fair  amount  of  rudder.  There  war  9  bit  of  a  compromise  on  the  rudder.  1  backed  dc  wn„ 
making  them  heavier  than  with  the  initial  setting  that  we  Okay#  the  forces  feat  I  ended  up  with  weren'.  real  light, 

but  they  were  okay  for  what  we  were  trying  to  do.  Displacements  were  small.  The  control  harmony  was  food. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron-only,  there  was  what  lookedTike  to  be  a  fair  amount  of  adverse  yaw  associated  with  an  aileron  con¬ 
trol  input  which  showed  up  very  definitely  in  the  roll  characteristics  in  that  the  roll  rate  was  noticeably  ratchety. 

When  I  coordinated  the  inputs,  the  roll  performance  was  better  and  some  of  the  ratchetiness  went  away#  but  as  I 
mentioned,  I  had  a  tendency  to  overcontrol  somewhat  with  rudder.  As  far  as  oscillatory  characteristics  are  con-  ^ 
cerned,  the  bank  angle  wasn't  smooth,  but  it  wasn't  something  that  I  would  h^ve  to  describe  as  oscillatory.  The  air¬ 
plane  had  kind  of  a  funny  sashaying  feeling  about  it,  but  never  really  uncomfortable •  The  airplane  felt  like  it  was  in 
a  combination  of  roll  and  sideslip  most  of  the  time  when  I  was  maneuvering  it  and  this  was  a  little  bit  uncomfortable. 

In  maneuvering  a  lot  of  rudder  is  required.  Fortunately  it's  in  the  adverse  direction  so  that  I  was  reasonably  able  to 
keep  up  with  it. 

BANK  ANGLE  CONTROLLABILITY 

Wasn't  as  good  as  I  would  have  liked.  The  roll  rate  wasn't  particularly  smooth  and  if  I  tended  to  overcontrol 
with  the  rudder,  then  I  could  occasionally  go  past  the  bank  angle  that  I  wanted.  So  the  bank  angle  control  seemed  to  be 
a  strong  function  of  h<>w  good  I  was  with  my  feet.  Since  I  had  to  use  my  feet  almost  continuously  when  I  was  maneu¬ 
vering,  I  wasn't  particularly  good  at  it.  So  the  bank  angle  controllability  wasn't  as  good  as  I  would  like,  with  a 
tendency  to  either  end  up  working  my  way  up  to  the  bank  angle  or  stepping  in  too  much  rudder  and  overcontrolling. 

HEADING  CONTROLLABILITY 

Wasn't  much  of  a  problem.  The  Dutch  roll  seemed  to  be  reasonably  well  damped,  not  over-damped  but 
certainly  good  enough.  The  bank  angle  excursions,  even  with  the  large  sideslip  inputs,  died  out  rapidly  so  that  it  was 
no  problem. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

As  far  as  keeping  the  errors  low,  it's  no  problem,  but  I  wasn't  able  to  get  right  on  the  bank  angle  and  stop 
it.  I  had  a  tendency  to  end  up  either  working  my  way  up  to  it  or  backing  down  to  it  from  having  overconti  oiled  it.  So 
even  though  the  errors  may  have  been  small,  I  wasn't  really  able  to  roll  right  up  and  stop  at  the  bank  angle  as  well 
as  I  would  have  liked. 

RESPONSE  TO  DISTURBANCE 

The  airplane  has  a  quite  noticeable  roll  response  to  the  disturbance  input  so  that  you're  almost  continually 
fighting  the  ailerons  And  1  kind  of  feel  like  you're  down  in  the  "best  efforts  required  with  probably  a  moderate 
deterioration"  of  my  task  performance.  That's  particularly  noticeable  when  attacking  a  ground  target.  There  was  a 
tendency  for  my  wings  to  be  wobbly  and  then  a3  I  attempted  to  counter  these  rolling  disturbances,  the  nose  would  move 
back  and  forth  because  I  was  not  able  to  perfectly  coordinate  the  sideslip  generated  from  my  aileron  inputs. 

LONGITUDINAL  CHARACTERISTICS 

Okay,  they  didn't  seem  to  detract  from  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPi-ANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they're  probably  acceptable.  They're  certainly  not  satisfactory.  In  the  air-to-air  role,  this  con¬ 
tinuous  rolLsideslip  motion  that  I  find  myself  in  would  detract  considerably  from  my  ability  to  get  bullets  into  a  target. 
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The  fact  that  the  hint;  angle  control  or  roll  control  i»  not  smooth  detracts  from  the  air-to-air  capabilities  ref  the 
machine.  Air-to-ground,  Z  thteV  one  of  the  biggest  factors  would  be. the  large  roll  response  to.  the  random  distur¬ 
bance  inputs.  So  in  general,  _  I  don't  think  my  accuracy  for  this  configuration  was  as  good  as  I  would  like  for  it  to  be. 

GOOD  FEATURES 

Really  no  outstanding  good  features  about  it.  Fortunately  the  sideslip  that  was  generated  is  in  die  adverse' 
direction  and  therefore  I  had  some  chance  of  being  able  to  counter  these  sideslip  disturbances. 

OBJECTIONABLE  FEATURES 

I  thtffV  this  continuous  kind  of  roll-sideslip  motion*  -  that  seemed  to  .be  present  most  of  the  time  when  1  m 
maneuvering  the  airplane*  is  objectionable.  The  large  amount  of  adverse  yaw  is  objectionable  and  I  think  the  roll 
disturbances  to  turbulence  inputs  are  quite  objectionable.  Another. objection  and  the  one  that  really  detracts  from 
the  mission  is  the  kind  of  ratchety  roll  response  that  I  have  and  the  fact  that  I  can't  roll  right  up  to  and  stop  on  a 
bank  angle. 

SPECIAL  PILOTING  TECHNIQUES 

You  very  definitely  need  a  lot  of  rudder  to  coordinate  this  configuration.  Fortunately  it's  in  the  adverse- 
direction.  You  do  have  to  be  a  little  bit  careful,  however,  about  the  near  zero  sideslips. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I-think  it's  acceptable.  I  don't  feel,  however,  that  it's  satisfactory.  The  deficiencies  that  I-see  are  some¬ 
where  between  moderately  objectionable,  maybe  a  little  stronger  than  that.  Adequate  performance  requires,  -I'd  say 
slightly  more  than  just  considerable  pilot  compensation  because  you  really  have  to  i.tay  on  the  rudder.  Just  not  quite 
as  good  in  there  as  I'd  like  to  be. 


CONFIGURATION  11A  Nfalt'f  =  -  .03  PILOT  RATING  4.5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  was  going  to  like  it  pretty  well,  however,  as  I  flew  it,  there  were  a  couple  of  things  about  it  that  I  didn't 
like  that  I  think  warrant  a  little  fixing. 

ABILITY  TO  TRIM 

Reasonably  good  but  I  would  like  to  point  out  that  I  have  some  trouble  getting  the  thing  trimmed  perfectly, 
even  after  we've  reduced  the  gear  ratios.  Longitudinal  trim  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'gjf  =  325  deg/sec*-in.  32  deg/sec* -in. 

I  don't  believe  there  was  any  compromise  on  the  ailerons,  could  pick  them  nice  and  light.  There  did  seem  to 
be  a  little  bit  of  tiny  adverse  yaw  due  to  an  aileron  input,  but  it  didn't  seem  to  be  excessive.  Selection  of  the  aileron 
gear  ratio  was  strictly  to  give  me  nice  light  aileron  forces  which  I  like  for  maneuvering.  On  the  rudder  however,  1 
had  the  gearing  cranked  down  quite  a  bit  because  I  needed  just  a  little  bit  of  rudder.  With  the  initial  sensitivity  that  I 
had  I  was  overccntrolling  so  by  making  the  rudder  less  sensitive  !  could  get  a  more  compatible  rudder/aileron  input 
combination  that  allowed  me  to  coordinate  the  little  bit  of  sideslip  that  I  was  seeing  reasonably  well.  The  forces  were 
light  on  the  aileron.  Displacements  were  small  in  both  axes  and  control  harmony  was  good.  An  aileron-only  input 
seemed  to  generate  a  reasonably  smooth  roll  rate.  There  did  seem  to  be  a  small  amount  of  adverse  yaw  due  to  the 
aileron  input.  Coordinating  with  the  rudder  definitely  tended  to  speed  up  the  roll  response  but  its  smoothness  didn't 
change  very  much.  The  Dutch  roll  seemed  to  be  well  damped;  it  wasn't  much  of  a  problem.  I  didn't  even  notice  it 
until  I  started  trying  to  track  bank  angle  tightly  and  there  was  a  slight  tendency  to  set  up  a  1  or  2  cycle  oscillation 
about  a  bank  angle  as  I  tried  to  stop  it.  In  other  words  it  was  hard  to  pin  down  a  bank  angle  as  perfectly  as  I  would 
like.  In  maneuvering  it  helped  to  coordinate.  If  you  did  coordinate  you  could  feel  that  you  did  speed  the  airplane  up 
in  roll  and  it  made  for  a  real  maneuverable  airplane. 

BANK  ANGLE  CONTROLLABILITY 

I  wasn't  able  to  pinpoint  bank  anywhere  near  as  good  as  I  would  have  liked.  There  was  a  tendency  to  over¬ 
shoot  and  have  to  hunt  around  to  get  the  airplane  to  stpp  precisely  where  I  wanted  it.  This  showed  up  also  in  the  bank 
angle  tracking  task. 

HEADING  CONTROLLABILITY 

Good.  The  Dutch  roll  seemed  to  be  reasonably  fast  and  well  damped,  so  that  the  airplane  in  general  was 
pointed  pretty  much  where  you  wanted  it  to  go. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  only  fair.  I  would  roll  up  to  a  bank  angle,  and  think  I  had  it  pinned  down,  when  it  would 
move  a  little  bit  one  way  or  the  other  and  I  would  have  to  correct  for  this.  I  suspect  that  this  may  be  due  to  my 
exciting  a  little  bit  of  sideslip  and  with  what  seemed  a  relatively  high  roll  to  sideslip  ratio,  this  sideslip  would  reflect 
in  bank  angle  and  cause  me  a  bit  of  a  problem. 
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RKPONSE  TO  DISTTVABANCE  INPUTS  '  :■  ■  - 

The  airplane  Had  a  very  marked  roll  response  due  to  disturbance  inputs  -  this  is.  particularly,  noticeable ‘in, 
tracking  ground  targets.  It  really  moved  around  and  tended  to  degrade  my, performance  a- moderate  amount. 

LONGITUDINAL  CHARACTERISTICS 

Did.not  degrade  or  interfere  with  the  evaluation  of  the  lateral-directional -- they,  were  good. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION  '  ' 

They  are  acceptable..  However,  I  do  not  feel  that  they  are  satisfactory  without  some  improvement.  For.an: 
aileron  roll;  my  inability  to.  track-bank  angle  precisely  or  roll  to  and  stop  ata  bank  angle  is  a :bit, degrading. asis.the- 
large  roll  response  to  disturbance  irnuts.  Air-to-ground  ■  similar  problems,  mostly  due.  to  the  roll  response.-  So. 
that  as  far  as  my  ability  to  perform  die  fighter  mission,  it  leaves  a  little  bit  to'be  desired. 

GOOD  FEATURES 

I  like  the  fact  that  the  Dutch  roll  excitation  was  well  damped  and  that  the  sideslip  angles  that  were  generated 
were  small  and  I  liked,  in  general,  the  maneuverability,  of  the. airplane  and  also  my  ability,  to.speed  up  .the  roll,  rate 
with  the  rudder  inputs. 

OBJECTIONABLE  FEATURES 

Primary  objection  is  the  impreciseness  of  my  bank  angle. control  and  the  fact  that  what  little  sideslip  I'm 
generating  and  what  little  Dutch  roll  I  see  tends  to  show  up  primarily  in  roll.  This  tends  to  degrade  my  ability  to-, roll 
to  and  precisely  stop  at  a  bank  angle.  I  think  the  larger  roll  response-to  disturbance  inputs^  is  likewise  objectionable. 


SPECIAL  PILOTING  TECHNIQUES 

A  little  bit  of  normal  coordination  helps.  However,  it's  not  absolutely  necessary.  The  sideslip  angles  that 
we  generated  were  reasonably  small. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  acceptable,  but  I  don't  feel  it’s  satisfactory  for  the  fighter  mission.  The  deficiencies  that  I 
note  are  somewhere  between  minor  and  moderate.  Moderate  pilot  compensation  is  required  and  the  deficiencies  are 
getting  a  little  more  than  minor  principally  in  the  bank  angle  control  and  the  disturbance  response.  I  think  there  is 
quite  a  bit  of  work  required  keeping  the  bank  angle  under  control  with  certainly  a  moderate  deterioration  in  perfor¬ 
mance. 


CONFIGURATION  11A  =  -.03  PILOT  RATING  2  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  was  going  to  like  it  and  that  remained  throughout. 

ABILITY  TO  TRIM 

Good  directionally  but  I  had  a  problem  laterally.  Longitudinal  trim  was  good,  no  problem. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lg/Is  =  360  deg/sec*-in.  ^S#p~  *9  deg/ sec* -in. 

I  was  able  to  select  nice  light  aileron  forces  with  no  compromise  there.  I  did  crank  up  the  aileron  gearing 
and  then  I  ended  right  back  where  I  started  from.  What  I  found  was  a  tendency  to  overcontrol  the  airplane  essentially 
about  a  midpoint  for  the  high  gearing  selection,  not  anything  serious  but  just  the  fact  that  the  aileron  was  too  light, 

I  was  able  to  select  what  I  thought  was  a  nice  comfortable  gearing.  It  gave  me  nice  light  forces.  Rudder  was  required 
in  the  normal  direction  for  coordination.  I  ended  up  heavying  up  the  rudder  so  that  I  didn't  overcontrol,  because  when 
I  did  overcontrol  with  the  rudder  I  could  feel  it  in  the  roll  rate;  the  airplane  accelerated  up  on  me.  Heavying  up  on 
the  rudder  allowed  me  to  get  a  more  harmonious  input  with  the  aileron  and  keep  the  sideslip  somewhat  near  the  center. 
Forces,  quite  light  on  the  ailerons.  On  the  rudders,  forces  were  not  really  light  but  comfortable.  Displacements 
were  small  and  control  harmony  I  thought  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  only,  there  seemed  to  be  ,'ery  little  sideslip  generated.  For  the  most  part  the  sideslip  ended  up 
in  the  adverse  direction  and  the  .-oil  rate  to  aileion  input  was  quite  smooth.  Coordinating  the  small  amount  of 
adverse  yaw  that  1  saw  helped  a  1  ttle  bit,  but  didn't  make  too  much  difference  because  there  wasn't  much  sideslip 
generated.  It  was  quite  noticeable  that  using  rudder  into  the  turn  you  could  really  Increase  your  roll  rate.  As  far 
as  oscillatory  characteristics,  there  were  none  in  roll  or  bank  angle  worth  mentioning.  In  maneuvering,  you  just 
have  to  use  a  little  rudder,  in  the  normal  adverse  direction. 

BANK  ANGLE  CONTROLLABILITY 

I  thought  was  good.  You  could  roll  right  up  and  stop  on  a  bank  angle  quite  well. 
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HEADINGCONTROLLABILITY  "  ,  *  : 

Wiii  good,  -The  Dutch’ roll' seemed  to  be' of' high  enough  frequency  andiwell  damped  :sb  thafthere>was,  no 
tendency  to  wander  at'all;- -  •  ' 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  quite  good;  IfOund  that  I  was  flying  quite  aggressively  aiid'there  was  a  little  tendency  to 
overshoot- simply  because  I  was  getting  the  airplane  to -roll  quite.' rapidly.  No  real-problems  encountered:  there.  I 
thinkJdid  coordinate  the  r.udde'r  with  the  allef  ons  in  the  tracking  task  but  I  really  .wbuldn't  stake  too-much  money, 
on  that, 

RESPONSE  TO  DISTURBANCE  INPUTS 

Most  noticeable -response  is  thesroll  and  that's  kind  of  interesting.  I  noticed. that  with  theis'ensitivlty.-that  I 
had  and  hence  the  alrplane  getting  these  rather  crisp  roll  inputs,. that  I  coupled  with’ the-response  every  now.and  then. 
I  don't  know  whether  I  was  helpingor  making  it’worse;  The  airplane  is  quiteresponsive  in  roll  to  disturbance' inputs. 

LONGITUDINAL  CHARACTERISTICS 

Good,  didn't  detract  from  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Quite  good,  I  think  you've  got  good  maneuverability  in  roll  and  I  thlnk  you've  got  good-bank  angle?cohtrol  and 
very  small  sideslip  generated,  I  like  the  idea  of  being  able  to  bolster  up  the  roll  raie-with-the*  rudder  to  speed-things 
up  because  you  can  really  get  good  performance  and  thus  you  don't  have  to  have  the  aileron  sensitivity  up  really  high 
to  do. that.  Air-to-ground,  I  worry  a  little  bit  about  the  crisp  response  to  the  disturbance  input  on, how  it  might  be  in 
turbulence.  However,  you've  got  real  good  control,  so  I  think  you  could  probably  put  those  out. 

GOOD  FEATURES 

Good  roll  maneuverability  coupled  with  the  good  roll  control.  I  like  the  fact  that  very  small  sideslip  is. 
generated  and  what  is  generated  can  be  coordinated  by  putting  rudder  in  the  proper  direction. 

OBJECTIONABLE  FEATURES 

If  I  had  to  give  any  objection  I  would  say  it  would  be  the  quite  crisp,  quite  noticeable  response  in  roll  to  the 
disturbance  input. 

SPECIAL  PILOTING  TECHNIQUES 

There  are  none. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable,  I  think  everything  is  satisfactory.  I  don't  consider  the  airplane  an  excel¬ 
lent  one,  I  think  the  only  deficiency  I  can  see  is  the  turbulence  response  in  roll;  pilot  compensation  is  not  a  factor. 
More  effort  is  required  in  turbulence.  However,  I  think  because  of  the  good  roll  capability  there  was  only  a  minor 
deterioration  in  my  pevformance. 


CONFIGURATION  11A  NjnjLg4}  =  +  0.010  PILOT  RATING  2.5  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  didn't  think  I  was  g.  to  like  it.  Then  as  I  got  to  flying  it,  I  found  out  that  I  really  enjoyed  it. 

ABILITY  TO  TRIM 

Lateral-diroctionally  was  really  very  good.  After  I  got  the  airplane  trimmed  up,  it  just  didn't  seem  to  want 
to  move  in  sideslip.  Laterally,  I  didn't  have  any  problem  either.  Longitudinal  was  a  more  difficult  trimming  prob¬ 
lem  than  was  the  lateral-directional,  but  that  is  not  a  degrading  thing,  I  don't  believe. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

l/gjf  =  138  deg/sec* -in.  23  deg/sec*-in. 
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S£y  »elecrioo  of  the  ailerc rzs  was  nor  dictated  by  any  particular  airplane  characteristic  in  that  no  compromise 
Sad  to  t*  tnrde.  I  selected  the  ailerons  nice  and  light  like  I  like  them,  primarily,  to  give  me  smooth  flying- light, 
a tlercm*.  This  cocpled  with  the  light  elevator  forces  gave  me  a  ye?l  harmonious  set  of  controls.  The  displacements 
seemed  to  be  very  low  which  I  like  and  the  forces  seem  to  be  very  light.  So  that  1  think  that  pretty  well  explains  the 
jgezrinj  selection,  it  was  perely  my  personal  desire  and  not  something  that  was  a  result  of  a  characteristic  that  l  had 
to  compromise  around. 

A13P1ASE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  without  the  redder,  there's  very  little  sideslip  excite,’  =ud  what  little  bit  I  see  initially-  seems  to- 
fce  r reverse,  in  other  words,  as  soon  as  I  put  in  an  aileron  input,  the  turn  needle  wants  to  take  off  in  that  direction 
right  away,  so  it  looks  like  a  little  bit  of  initial  proverse.  It's  very  difficult  to  see  sideslip  in  the  steady  state.be- 
caese  what  little  Dutch  roll  I  see  seems  to  dampen  out  in  such  a  short  period  of  time  that  I  don't  really  see  much  yaw 
going  as  the  roll  develops.  1  would  like  to  talk  about  one  point  though.  When  I  first  started  flying  this  airplane, 
making  rapid  rolls  say  from  90*  one  trap  to  90*  to  the  other,  it  seemed  to  be  a  little  bit  nonlinear.  In  other  words, 
the  airplane  felt  like  tt  wanted  to  take  off  a  little  bit  right  in  the  middle  of  the  roll.  I  felt  the  roll  wasn't  as  smooth  as 
1  wceld  like  and  when  I  first  started  flying  the  airplane,  I  had  some  difficulty  stopping  it  right  on  the  bank  angle  that 
I  wanted.  After  I  practiced  a  bit,  I  seemed  to  be  able  to  do  it  pretty  well.  I  do  just  as  well  or  better  if  I  keep  my 
feet  ©0  the  redder.  When  I  did  try  to  coordinate,  I  tended  to  overcontrol  the  sideslip  a  little  bit.  So  I  was  just  as 
guilty  of  act  using  the  redder  as  I  was  to  use  the  rudder.  I  rind  it  .  very  easy  configuration  to  coordinate,  so  I  simply 
didn't  coordinate. 

BANK  ANGLE  CONTROLLABILITY 

Good  to  very  good.  1  tended  to  overshoot  the  bank  angle  a  bit  initially  and  then  as  I  began  to  catch  on  as  to 
bow  to  fly  the  configuration  better,  1  got  so  I  could  tag  the  bank  angles  pretty  well,  but  for  some  reason,  still  not  quite 
as  good  as  1  won'd  have  liked  to  have  seen. 

HEADING  CONTROLLABILITY 

Very  good  because  the  airplane  has  very  littie  tendency  to  oscillate  or  to  move  even  in  sideslip,  so  that  one 
yen  get  it  in  the  direction  you  want  to  go,  it  looks  like  it's  there  to  stay. 

3ANK  ANGLE  COMMAND  TRACKING  TASK 

I  thought  that  was  very  easy  to  do.  There  were  no  problems  encountered  with  that,  no  sideslip  to  speak  of 
excited  during  aggressive  attempts  to  get  the  needle  back  to  the  center.  So  in  general,  the  bank  angle  tracking  task 
was  very  easy  and  I  thought  my  performance  was  good. 

RESPONSE  TO  DISTURBANCE  INPUTS 

The  airplane  was  really  not  too  bothered  by  the  amount  of  turbulence  that  we  had,  which  I  thought  was  quite 
reasonable,  if  anything  on  the  high  side,  but  as  far  as  my  having  to  really  work  ?.t  it,  the  airplane  seems  to  be 
directionally  stiff  enough  that  it  wants  to  keep  pointed  in  that  direction  and  again  the  sideslip  exciters  were  small. 

LONGITUDINAL  CHARACTERISTICS 

Does  not  degrade  or  interfere  with  the  lateral-directional.  I  Hill  don't  like  my  poor  trimmability,  longi¬ 
tudinally,  it’s  really  not  poor,  but  just  not  as  goad  as  I  would  like. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

These  particular  characteristics  arc  quite  suitable  for  the  fighter  mission.  I  like  the  rapid  roll  capability 
and  I  like  the  fact  that  very  little  sideslip  is  excited. 

GOOD  FEATURES 

The  sideslip  that  I  see  is  very  small,  and  the  airplane  t»-.us  to  dampen  it  out  in  a  very  short  period  of  time. 

I  don't  have  to  coordinate  and  the  fact  that  the  sideslip  stays  very  small  are  good  features. 

OBJECTIONABLE  FEATURES 

Only  had  one  minor  objection.  It  was  the  tendency  to  ovei  control  tn  bank  angle  a  bit  and  the  fact  that  the  roll 
didn't  seem  to  be  quite  as  linear  as.  I  would  have  liked. 

SPECIAL  PILOTING  TECHNIQUES 

No  real  special  piloting  techniques  involved.  If  you  want  to  say  not  having  to  use  y  Our  feet  for  coordination 
is  a  special  piloting  technique,  that  might  fall  in  that  category. 

PRIMARY  REASON  FOR  THE  PIUJT  RATING 

I  think  the  airplane  li  satisfactory  without  improvement.  I  think  that  the  nonlinearity  that  I  find  in  roll  falls 
into  the  negligible  to  mildly  unpleasant  category  primarily  coming  about  from  not  being  quite  as  precise  in  roll  as  I 
would  like  it  to  be.  So  I'm  going  to  say  that  there  was  a  little  more  effort  required,  but  no  real  significant 
deterioration. 


CONFIGURATION  11A  =  +  0.0J  PILOT  RATING  3.5  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  that  it  was  going  to  be  a  pretty  reasonable  configuration.  I  thought  that  it  had  good  roll  perfor  - 
mance.  It  has  one  problem  that  really  is  bugging  me  and  I'll  talk  about  that  as  we  go  along. 

ABILITY  TO  TRIM 

Directional  was  good.  Lateral  was  only  fair.  Longitudinal  was  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L,gfi  =  288  deg/sec* -in.  // 'Sgp~  19.5  deg/sec1 -in. 

I  looked  at  values  both  more  sensitive  and  less  sensitive  than  the  initial  starting  value  on  the  ailerons. 
Turned  out  that  when  I  went  more  sensitive,  I  had  a  real  strong  tendency  to  overcontrol  the  airplane  in  roll  and  set  up 
a  noticeable  two  or  three  cycles  of  oscillation  prior  to  settling  down  on  a  bank  angle.  1  then  backed  down  and  went 
below  what  we  started  out  with  and  found  that  it  cut  down  on  that  tendency  but  then  the  ailerons  felt  heavy  to  me.  So 
that  I  think  I  ended  up  going  back  to  what  we  started  out  with  on  the  aileron  gearing.  You  might  say  that  there  is  a  bit 
of  a  compromise  here.  If  you  get  them  too  sensitive,  you  overemphasize  this  tendency  to  overcontrol  in  bank  angle 
and  if  1  go  below  that,  it's  too  heavy  fcr  me.  1  didn't  want  to  use  a  rudder  on  that  configuration.  The  sideslip  that 
was  generated  was  in  the  proverse  direction  but  not  very  much,  and  it  seemed  to  dampen  itself  out  pretty  well.  I 
didn't  get  very  much  adverse  sideslip,  and  I  didn't  really  attempt  to  keep  up  with  the  airplane,  crosscontrolling  to  get 
rid  of  that  small  sideslip  angle.  Sideslip  seemed  to  dampen  itself  out  reasonably  quick,  so  that  I  didn't  see  where 
that  was  much  of  a  problem.  What  I'm  really  telling  you  is  I  didn't  fiddle  with  rudder  gearing  because  I  didn't  use  it. 
Control  harmony  I  thought  was  good.  The  control  forces  that  I  ended  up  with  were  light.  Again  1  didn't  use  the 
rudders  so  it  wasn’t  really  worth  commenting  on. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

With  the  aileron-only,  the  airplane  has  proverse  yaw  associated  with  an  aileron  input.  Seems  to  be  rea¬ 
sonably  fast  though  and  it  wasn't  something  that  1  even  would  attempt  to  coordinate.  It  did,  however,  seem  to  influ¬ 
ence  the  roll,  and  I  notice  that  on  some  of  the  roll  maneuvers,  I  could  really  feel  the  airplane  kind  of  accelerate  up 
on  me,  particularly  rolling  say  from  90*  one  way  to  90*  of  bank  the  other.  You  could  feel  the  airplane  noticeably 
have  a  speeding  up  effect  in  the  middle  of  the  roll.  Okay,  as  I  mentioned,  you  could  coordinate  the  sideslip  by  cross¬ 
controlling  and  that  really  just  kind  of  made  life  a  little  easier  for  you,  didn't  help  an  awful  lot.  The  Dutch  roll 
seemed  to  be  well  damped.  The  only  oscillations  I  saw  were  what  resulted  from  rapid  aileron  inputs.  I  pretty  much 
didn't  use  the  rudder  and  just  accepted  the  sideslip  that  was  generated  in  the  proverse  direction. 

BANK  ANGLE  CONTROLLABILITY 

Wasn't  as  good  as  I  would  have  liked.  Tendency  to  overshoot  in  bank  angle  and  set  up  one  or  two  cycle 
oscillation.  This  wasn't  something  that  was  tremendous,  but  it  was  certainly  noticeable. 

HEADING  CONTROLLABILITY 

I  thought  it  was  good.  No  real  problem  achieving  any  desired  heading.  The  Dutch  roll  seemed  to  be  rea¬ 
sonably  well  damped  and  a  high  enough  frequency  that  the  sideslip  angles  that  were  generated  did  not  persist. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Caused  me  more  of  a  problem  than  I  would  like.  This  overshooting  tendency  was  noticeable  and  that's  the 
thing  that's  bugging  me  about  the  whole  configuration.  I  like  the  airplane  for  other  than  the  bank  angle  controllability 
and  I'm  worried  about  how  much  emphasis  to  put  on  that. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Seemed  to  be  predominant  in  roll  and  tended  to  aggravate  my  bank  angle  controllability  problems.  However, 
from  what  I  had  seen,  there  really  wasn't  much  more  than  the  minor  deterioration  with  more  effort  required. 

LONGITUDINAL  CHARACTERISTICS 

Good.  They  didn't  detract  or  degrade  from  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

For  the  air-to-air  role,  I  would  like  to  see  better  bank  angle  controllability  than  what  I've  got  here,  but  1 
really  like  the  maneuvering  characteristics  of  the  airplane.  I  didn't  particularly  like  the  fact  that  a  fair  amount  of 
proverse  yaw  was  generated  each  time  I  put  in  an  aileron  input  and  1  think  that  this  might  detract  from  my  ability  to 
get  a  real  good  performance  out  of  the  machine.  Air-to-ground,  I  think  the  turbulence  response  in  roll  is  a  bit  of  a 
problem.  When  correcting  for  the  turbulence  input  with  the  aileron  you  produce  proverse  sideslip. 
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GOOD  FEATURES 

I  like  the  maneuverability.-  1  thought  the  rolling  maneuver/capabilitywas  quite. good.  The'factthattheside- 
slip  that  is  generated  is  not  excessive  and  dampens  itself  out  quite  rapidly  is  a  good  feature.. 

OBJECTIONABLE  FEATURES 

Revolved  primarily  around  the  tendency  to  overcontrol  in  bank  angle  and  to  get  one  or  two  cyclesof  oscil¬ 
lation  going  there.  It’s  objectionable  that  the  sideslip  that  is  generated  is  in  the  proverse  direction  and  hot  really 
something  that  I  can  coordinate  very  well.  .  V 

SPECIAL  PILOTING  TECHNIQUES 

I  tended  not  to  coordinate  the  sideslip  because  often  times  I  would  coordinate  in  the  normal  direction  and 
simply  make  the  sideslip  problem  worse  than  it  was. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  still  don’t  like  the  fact  that  the  bank  angle  controllability  isn’t  as  good  as  I  would  like.  I  think;,  however, 
backing  off  on  my  gain  can  help  that  a-bit.  Certainly  not  moderate  pilot  compensation  is  required.  I  say  that  I  would: 
buy  that.  I  really  like  that.  Okay,  I’m  going  to  rate  this  one  on  the  borderline,  I  sure  hate  to  have  to  do  that,  but  the 
bank  angle  controllability  isn’t  very  good.  This  proverse  sideslip  that’s  generated  is  noticeable. 


CONFIGURATION  11B  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TABULATION 


TIME-SEC 


TIME-SEC 


TIME-SEC 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  TIB 


COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO 
ilUDDER  DOUBLET  FOR  CONFIGURATION  11B 
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AILERON  STEP  INPUT  AILERON  PULSE  INPUT 
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AILERON  STEP  INPUT 
RECORDED  IN  FLIGHT 


AILERON  PULSE  INPUT 
RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  11B 


CONFIGURATION  U3NSnlLSts  = ‘0'05  PILOT  RATING  5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

No  pilot  comments  due  to  malfunction  of  tape. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lj =  328  deg/sec*-in.  =  52  deg/sec1  -in. 


CONFIGURATION  11B  ^5^5/5  =  0  PILOT  RATING  5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

It  was  going  to  be  a  bit  confusing  because  there  were  a  couple  of  things  going  on  that  I  couldn't  understand. 
ABILITY  TO  TRIM 

Good  for  both  lateral  and  directional  axes;  longitudinal  is  good  also. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

ifg  =  305  deg/sec* -in.  A -  42  deg/sec1 -in. 

I  thought  I  would  get  a  very  light  gearing  selection  using  all  the  gearing  gain  that  was  available.  I,  then, 
waited  until  the  fuel  got  down  a  bit  and  I  was  really  happy  with  that.  For  some  reason,  the  amount  of  roll  rate  that 
I  got  for  the  amount  of  control  that  I  was  putting  in  still  didn't  seem  to  be  quite  enough.  But  I  got  aileron  sensitivity 
up  so  high  that  I  was  beginning  to  have  some  bank  angle  problems  trying  to  hold  a  given  bank  angle.  It  was  due  to  the 
airplane  or  the  gearing  selection,  I'm  not  quite  sure.  On  rudder,  adverse  yaw  required  rudder  coordination  and  the 
coordination  was  in  the  proper  direction.  But  I  really  wasn't  very  good  at  coordinating  .  In  other  words,  the 
coordination  wasn't  straightforward.  The  forces  that  I  ended  up  with  were  light  in  all  three  axes.  Displacements 
were  no  problem.  Control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  an  aileron  input,  the  roll  rate  was  relatively  smooth  but  not  as  smooth  as  some  I've  seen.  Also,  the 
roll  rate  seemed  to  he  lower  for  a  reasonable  sire  aileron  innnt  than  I  would  have  liked.  Coordination  with  the 
rudder  seemed  to  smooth  it  up  and  the  roll  rate  also  seemed  to  pick  up.  No  oscillatory  characteristics  when  I  started 
to  fly  this  thing  but  when  I  got  to  the  tracking  task  1  had  a  tendency  to  oscillate  the  airplane  in  bank.  It  occurred 
when  I  abruptly  rolled  the  airplane  and  tried  to  stop  the  bank  angle  right  on  the  spot.  It  was  noticeable  enough  for 
me  to  go  back  and  go  through  the  tracking  task  a  couple  of  times. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  control  therefore  is  really  not  very  good.  It  doesn't  appear  to  me  that  this  is  a  pilot  induced 
oscillation  like  I've  seen  before  but  kind  of  a  residual  oscillation  due  to  the  Dutch  roll  being  excited. 

HEADING  CONTROLLABILITY 

Not  bad,  but  it's  not  good  either.  My  sideslip  excursions  due  to  the  Dutch  roll  are  relatively  small  but  the 
corresponding  bank  angle  response  seems  to  be  large. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  poor;  primarily  because  of  the  oscillation  that  I  was  seeing  in  bank  angle,  again  more 
due  to  the  Dutch  roll  characteristics  than  to  a  pilot  induced  oscillation.  When  I  coordinated  the  airplane  I  tended  to 
overshoot  a  little  bit  in  bank  angle. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Quite  noticeable;  in  both  axes,  lateral  and  directional,  particularly  noticeable  in  roll.  This  docs  deteriorate 
my  capabilities  quite  a  bit  in  turbulence. 

LONGITUDINAL  CHARACTERISTICS 

Good;  they  didn't  interfere  or  degrade  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  don't  think  that  in  their  present  form  they  are  really  suitable.  I  think  you  can  perform  the  fighter  mission, 

I  don't  think  you  can  do  a  stunning  job  or  something  other  than  a  satisfactory  job  with  these  characteristics.  In  the 
air-to-air  situation,  your  bank  angle  control  is  not  precise  and  your  ability  to  roll  the  airplane  ailerons-only  is  not 
very  good,  although  augmenting  the  airplane  with  the  rudder  you  can  get  some  pretty  tremendous  roll  rates  out  of  the 
thing.  I  wasn't  particularly  very  good  at  getting  the  precise  bank  angle  control.  Air-to-ground  I  think  you  can  do  a 
little  better  job.  The  large  roll  excursions  for  turbulence  inputs  bother  me. 
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GOOD  FEATURES 


I  thick  you’ve  got  a  lot  of  roll  capability  with  this  machine  if  you  combine  the  rudder  and  the  ailerons;  The- 
longitudinal  was  good. 

OBJECTIONABLE  FEATURES 

Primary  objectionable  feature  was  the  residual  roll  oscillation  1  saw  when  attempting  to  track  bank  angle  or 
to  stop  at  a  bank  angle.  It  seems  to  be  more  a  function  of  the  Dutch  roll  characteristics  than  it  does  the  pilot- 
airplane  combination.  The  fact  that  1  couldn't  coordinate  the  sideslip  as  well  as  I  would  like  even  though  it  would  be 
in  the  adverse  direction  I  would  call  a  minor  objection.  I  think  the  roll  response  to  yaw.  disturbance  inputs  is  excessive. 


SPECIAL  PILOTING  TECHNIQUES 

1  don't  think  I  can  fly  the  airplane  as  aggressively  as  I  would  like  and  I  couldn't  coordinate  the  airplane  as 
well  as  I  would  like.  You  have  to  tone  down  your  aggressiveness  and  be  careful  on  how  you  coordinate  with  the  rudder. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  don't  believe  that  this  airplane  is  satisfactory  as  it  is.  I  think  it  is  possible,  however,  to  perform  an 
adequate  fighter  mission.  Considerable  compensation  was  required  on  my  part.  You  really  have  to  stay  in  the  loop 
and  try  to  keep  the  sideslip  down.  The  residual  roll  oscillations  bother  me  quite  a  bit.  In  turbulence,  there  is  con¬ 
siderable  more  effort  required  and  I  think  a  moderate  deterioration  of  my  performance. 


CONFIGURATION  11B/^,s/^«  =  °  PILOT  BATING  4.5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  that  it  wasn't  going  to  be  too  bad.  The  more  I  flew  it  the  less  I  seemed  to  like  it,  probably  be  - 
cause  of  an  increase  in  my  aggressive  tendencies. 

ABILITY  TO  TRIM 

The  directional  was  easier  to  trim  than  the  lateral,  a  little  bit  of  a  tendency  to  roll  off  in  the  lateral  but 
that's  not  a  factor  in  the  evaluation.  Longitudinal  trim  was  good. 

SELECTION  OF  AILErtON  AND  RUDDER  CONTROL  SENSITIVITIES  * 

L'gls  -  350  deg/sec1 -in.  =  43  deg/sec* -in. 

When  I  first  started  flyingi  the  ailerons  felt  heavy  so  I  had  the  sensitivity  on  the  ailerons  increased.  Then 
I  was  getting  myself  into  quite  noticeable  overcontrol  and  osci’latory  tendencies  in  bank  angle,  so  I  had  him  back  down 
on  the  gear  ratio  to  the  point  to  minimize  the  amount  of  bank  angle  overcontrol.  But  then  when  I  went  at  things 
aggressively,  the  tendency  was  still  there.  So  there  is  a  compromise  on  the  aileron  gear  selection.  The  forces  I 
ended  up  with  were  light  but  still  perhaps  a  little  heavier  than  I  would  have  liked.  On  rudder,  it  was  kind  of  an 
interesting  situation.  It  seemed  to  me  there  was  a  very  slight  amount  of  proverse  yaw  initially,  followed  by  quite  a 
significant  amount  of  adverse  yaw.  So,  the  primary  rudder  coordination  required  was  in  the  adverse  direction.  I 
set  up  the  rudder  sensitivities  so  that  I  could  control  this  adverse  yaw.  Then  I  noticed  that  when  I  put  in  an  aileron 
input  and  coordinated  it  with  the  rudder  right  away,  that  1  would  get  a  rather  significant  proverse  sideslip  generated 
initially.  So  by  compromising  on  the  rudder  a  little,  bv  making  it  a  little  heavier  than  I  would  like,  I  was  able  to 
cut  down  on  the  initial  proverse  transient.  The  forces  that  I  ended  up  with  were  reasonable,  perhaps  not  aa  light  as 
I  would  have  liked  them.  Displacements  were  small.  Control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  without  the  rudder,  there  seemed  to  be  a  little  amount  of  proverse  yaw  followed  by  adverse 
yaw.  The  adverse  yaw  went  quite  a  bit  in  the  adverse  direction  and  seemed  to  influence  roll  control  quite  a  bit,  i.e., 
it  seemed  to  cut  down  the  roll  control.  By  coordinating  with  the  rudder,  I  certainly  can  speed  up  the  roll.  I  was 
able  to  control  the  sideslip,  not  really  too  well,  but  coordination  was  in  the  proper  direction  l  could  keep  the  sideslip 
down  somewhere  near  a  small  amount.  The  airplane  didn't  seem  to  be  very  oscillatory  in  the  Dutch  roll.  However, 
you  did  have  to  watch  the  initial  tendency  to  overcontrol  the  siderlip. 

BANK  ANGLE  CONTROLLABILITY 

Fair;  a  function  of  my  aggressiveness  with  a  tendency  to  overcontrol  slightly  and  to  set  up  a  one  or  two 
cycle  oscillation  about  the  bank  angle. 

HEADING  CONTROLLABILITY 

Good.  The  airplane  seemed  to  be  reasonably  well  damped  in  the  Dutch  roll,  not  over-damped.  Sideslip 
excursions  didn't  seem  to  persist. 
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BANK  ANGLE  COMMAND  TRACKING  TASK 

Perform? nee  was  fair  to  good  with  the  tendency  to  overshoot  and  overcontrol.  The  task,  however,  war 
easy  to  perform  even  though  there  was  a  tendency  to  overshoot. 

RESPONSE  TO  DISTURBANCE  INPUTS 

More  noticeable  in  the  roll  than  in  the  yaw.  I  felt  that  there  was  quite  a  bit  more  effort  required  and  a 
somewhat  moderate  deterioration  in  my  performance.  The  tendency  to  set  up  a  bank  angle  oscillation  while  operating 
in  the  turbulent  environment  was  quite  noticeable.  So  I  really  think  that  best  efforts  are  required. 

LONGITUDINAL  CHARACTERISTICS 

Were  good;  they  didn't  detract  or  degrade  from  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they  were  acceptable.  I  think  in  the  air-to-air  role,  performance  is  degraded  a  bit  because  of  the 
little  bit  of  uncertainty  in  the  bank  angle  control  particularly  in  the  presence  of  turbulence.  In  the  air-to-ground 
role,  I  think  your  turbulence  response  is  a  little  bit  too  much  in  roll  and  I  think  it  would  reduce  your  accuracy  of 
getting  weapons  on  target.  Sideslip  was  not  a  major  problem.  Tendency  to  overcontrol  sideslip  adds  to  the  roll 
control  difficulties  because  the  sideslip  does  seem  to  have  a  significant  influence  on  the  roll  capability  and  the  roll 
controllability. 

GOOD  FEATURES 

It  was  maneuverable,  had  pretty  good  roll  capability.  The  other  good  feature  is  the  fact  that  the  sideslip 
that  was  generated  didn't  seem  to  persist. 


OBJECTIONABLE  FEATURES 

The  coordination  that  I've  talked  about,  namely  initial  proverse  followed  by  the  adverse,  was  objectionable. 
The  tendency  to  overshoot  and  overcontrol  in  bank  angle  and  to  oscillate  about  it  is  also  objectionable.  Furthermore, 
the  roll  response  ?o  the  disturbance  inputs  is  likewise  objectionable. 

SPECIAL  PILOTING  TECHNIQUES 

I  felt  that  I  did  have  to  coordinate  maneuvers  and  the  coordination  was  in  the  adverse  direction.  There  was 
a  tendency  on  my  part  to  overcontrol  the  sideslip  initially  and  you  just  have  to  watch  out  for  this. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable,  I  don't  feel  however  that  it  is  satisfactory.  I  think  it  needs  to  be  improved. 
The  deficiencies  that  I've  talked  about  are  more  than  just  minor,  perhaps  not  down  to  the  objectionable  category  yet. 


CONFIGURATION  11B  Nj^jL'g^  =  +  . 08  PILOT  RATING  7  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  it  wasn't  going  to  be  good  and  it  wasn't  going  to  be  very  bad.  The  more  I  flew  the  thing  and  the  more 
aggressively  I  tended  to  fly,  the  worse  it  seemed  to  get.  Primarily  the  problem  is  my  inability  to  track  bank  angle 
precisely. 

ABILITY  TO  TRIM 

Laterally  and  directionally  were  both  good.  Longitudinal  trim  was  okay,  also. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

U'slls  -  425  deg/sec* -in.  ^fgp  =  deg/sec* -in. 

I  was  able  to  select  nice  and  light  forces.  Perhaps  the  lightness  created  some  of  my  tracking  problems,  but 
they  were  comfortable.  It  was  a  very  maneuverable  configuration.  I  just  wasn't  very  accurate  in  my  ability  to  track 
bank  angle.  Okay,  so  there  was  no  real  compromise  involved  on  the  aileron  gear  selection.  On  the  rudder,  I  had  to 
have  the  rudder  sensitivity  turned  down,  but  even  when  I  did  that,  It  was  one  of  these  airplanes  where  the  coordina¬ 
tion  requirement  seemed  to  change,  you  put  in  a  roll  control  input,  It  looked  like  to  me  initially  the  sideslip  would  go 
a  little  bit  in  the  proverse  direction  and  then  come  smartly  back  in  the  adverse  direction  and  I  wasn't  able  to  coordinate 
it  very  well,  You  needed  a  time  delay  in  between  the  aileron  Input  and  the  rudder  took  effect  and  I  wasn't  very  good 
at  that.  It's  quite  easy  to  make  things  worse,  at  least  initially  because  of  what  looked  like  to  me  to  be  initial  proverse 
yaw.  The  displacements  that  ended  up  on  the  rudder  and  the  aileron  were  small,  forces  were  comfortable  and  the 
control  harmony  was  good  for  all  three  axes. 
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AIRPLANE  RESPONSE  TO  PILOT -INPUTS 

For  aileron  only,  a  little  bit  of  a  tendency  to  take 'off  in' roll  rate  when;you  put  in  an  aileron  input  and  this,  was 
ncticecblebut  it  really  made  theairplahe  feel  quite  maneuverable  and  quite  roily,  you  could  really  rack  the  thing 
around.  Okay,  coordination  was  difficult  to  achieve.-  -  wasn't  really  able  to.cross-control  it  initially  and  then  pjitin 
the  coordination  in  the  adverse  direction  at  the  end,  so  that  usually  I'd  get  a  sideslip  oscillation  following  an  aileron 
input,  couldn't  keep  up  with  it,  ,  but  then  ended  up  coordinating  it  in  the  proper  direction  finally.  The'Dutch  roll 
doesn't  seem  to  be  oscillatory,  so  certainly  in  the  bank  angle  tracking.  l  created  the  oscillation  x  guess  pretty  much 
on  my  own.  -In  maneuvering,  coordination  requirements  are  there  and  they're  difficult  to  achieve  because  to  keep  the 
airplane  perfectly  coordinated,  you  end  up  having  to  cross-control  and  I  couldn't  do  that  very  well,  particularly,  for 
continuous  maneuvering. 

BANK  ANGLE  CONTROLLABILITY 

Very,  very  difficult  and  the  harder  I  worked  at  it,  the  worse  it.seemed  to  get..  The  factor  that  really  kills 
this  airplane  was  my  inability  to  achieve  the  bank  ant'le  and  hold  it  very  well. 

HEADING  CONTROLLABILITY 

Because  I  couldn't  control  the  bank  angle  well,  I  wouldn't  control  the  heading  very  well.  I  don't  think  the. 
problem  is  so  much  the  lightly  damped  Dutch  roll  as  it  is  pilot-airplane  interaction. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  really  very  poor  on  that.  When  I  went  at  it  aggressively,  it  was  not  unusual  to  oscillate 
about  a  given  bank  angle  3  or  4  times  before  I  got  the  needle  to  settle  down.  Like  I  said,  this  is  a  serious  problem. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Didn't  seem  to  be  out  of  line,  no  real  serious  problems  noted  with  the  random  disturbance.  I  think  there  was 
more  effort  required,  but  really  it  was  no  more  difficult  to  perform  the  task. 

LONGITUDINAL  CHARACTERISTICS 

Good.  Did  not  Interfere  with  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Air-to-air,  I  think  they  are  unacceptable  because  of  the  poor  bank  angle  tracking  capabilities,  something 
that  I  put  a  high  regard  on  for  air-to-air  task.  Similarly,  for  air-to-ground  where  you've  got  to  close  tight  attitude 
loops  or  roll  attitude  loops,  you'd  have  serious  problems  because  you  tend  to  lighten  the  damping  in  roll  and  I  have  a 
hard  time  getting  the  bank  angle  to  settle  down. 


GOOD  FEATURES 

I  liked  the  fact  that  it  was  really  maneuverable  in  roll,  you  could  really  roll  this  airplane  around  and  do  the 
high  roll  rate  maneuvers. 

OBJECTIONABLE  FEATURES 

One  very  strong  objection  is  my  poor  bank  angle  controllability  and  the  fact  that  I  tend  to  oscillate  about  and 
overcontrol  in  bank  angle.  The  inability  to  coordinate  the  screwy  sideslip  response,  starting  out  in  one  direction, 
ending  up  in  the  other  is  certainly  an  objectionable  feature  and  probably  part  of  my  problem. 

SPECIAL  PILOTING  TECHNIQUES 

I  have  to  try  to  fly  the  airplane  with  a  little  less  aggression  than  I'was  perhaps  but  then  you  have  trouble 
doing  the  fighter  mission.  So  really  there's  not  much  you  can  do  about  it. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  don't  feel  that  these  characteristics  as  I  see  them  are  acceptable  for  the  fighter  mission.  I  think,  when  I 
really  work  at  It,  1  set  up  a  bank  angle  oscillation  that's  too  severe.  The  airplane  really  wasn't  too  bad  or  different 
in  turbulence  than  what  I  would  expect. 
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COMPUTER  GENERATED  TRANSIENT  RESPONSES  TO  AILERON 
STEP  FOR  CONFIGURATION  5ND 


AILERON  STEP  INPUT  AILERON  WUE  INPUT 

RECORDED  IN  FLK3HT  RECORDED  IN  FLIGHT 


% 

nr* 

LlLll. 

w 

TIU 

BB 

m 

HI 

IH 

~ 

i!I 

Hi 

:u 

BH 

BR 

HI 

m 

H 

“ 

ij? 

i# 

:h 

-'M 

iBi 

ii 

m 

H 

■I 

IH 

■ 

m 

mss^rnmrnmm 

pi 

m 

m 

mn 

out 

na 

BH 

m 

m 

pi 

ii 

ii 

m 

ip 

m 

m 

m 

i!i 

m 

♦  *  IS 

HI 

« 

fia 

IBffi 

H 

« 

-\ 

si 

Ii! 

m 

m 

m 

IH 

m 

H 

i 

;IS! 

\  i . . 

m 

H 

m 

IH 

H 

H 

i 

M 

m 

Ii 

j§jj 

HI 

IH 

m 

m 

n 

I  *  i  i  i  i  i . 

“1  r — |  — t —  t - 

1 

m 

Bill 

m 

h 

m 

m 

~7 

L 

iii 

ftffl 

SKI 

mu 

;®ia 

n 

m 

H 

r 

L_ 

m 

m 

iHIj 

Ml 

m 

m 

OH 

BB 

■ 

■ 

t 

m 

ii 

m 

m 

mi 

HH 

ffi 

m 

3 

•  *• 

i  • 

t* 

IBB 

Hi 

mil 

m 

ffl 

in 

I  men 

WPW* 

mu 

|I1M 

iMaHtfl 

H0 

JM 

H 

ii 

BH 

Bfflffl 

5 

m 

■ 

s 

Si 

m 

SH 

HI 

BUI 

HH 

H 

IH 

s 

iiiii 

Hi 

m 

BH 

ISHJIi 

IH 

H 

L. 

- 

ii 

BIB 

BQ 

ill 

m 

r" 

n 

ill 

m 

\  *♦! 
SMI 

illL1 

m 

Hi 

mm 

mm 

a 

■  -1 

-  4  - 11  -  ! 

i 

\  i  i 

1 

5  SEC 


//*  I L®  =  +C.CS 
0/ts/ 

AILERON  STEP  INPUT 
RECORDED  l’«  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  5ND 


CONFIGURATION5  5ND  Nfe/i'fe  =  -  .  06  PILOT  RATING  6  TURBULENCE  RATING.  P 

INITIAL  IMPRESSION  AND  GENERAL-COMMENTS  . 

That -really  was  a  screwy  one.  With  so  many  things  going  on  it’s  kind  of  hard  to  sort  out.  First  of  all.:! 
noted  that. I. had  a  dihedraleffect.  The, yaw  foranaileroriinputlooked  initially  prbverse'followed  by,  adverse.making 
coordination  difficult  and  giving  me  a  tendency  to  oscillate  in  bank  angle.  A  whole  bunch  of  little  things  adding  up  to 
make  a  .  rather ’not'very  .’good  airplane. 

ABILITY  TO  TRIM 

The  trim  wasn't  very  good  laterally.  Directionally  it- seemed. to  be  okay. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'g^-  355  deg/sec*-in.  Ng ^ -  =  38  deg/'sec*-in. 

Aileron  gearing  selection  was  a  compromise.  When  I  chose  a  high  sensitivity  to  keep  roll  rate  up  in  face  of 
adverse  yaw  andtried  to  make  small  corrections  about  the  level  flight,  where  I  didn't  really  coordinate,  then  the  air- 
plane  was  very. sensitive..  I  had  a  tendency  to  oscillate  it  or  bobble.in  rolTso  I  had  to  cut  down  the  sensitivity  a  little 
more.  The  excitation  in  the  yaw  was  in  the  adverse  direction  so, that  Ijust  used  the  normal  coordination  for  aileron 
inputs.  Forces  oh  the  aileron  were  a  little  heavier  than  I  would  have  liked  for  large  rolling  maneuvers,  while  a 
little  too  light  for  small  bank  angle  corrections.  Rudder  control  was  satisfactory  in  both  instances.  Displacements 
were  small,  and  control  harmony  still  was  not  a  problem. 

AIRPLANE-RESPONSE  TO  PILOT  INPUTS 

For  aileron  only,  it  looked  like  a  little  bit  of  initial  proverse  yaw  and  followed  by  adverse  yaw,  making  it 
very  difficult  to  coordinate.  It  looks  to  me  that  as  the  roll  rate  started  to  pick  up  it  was  predominantly  adverse  so 
that  the  coordination  requirements  were  in  the  normal  direction.  When  I  coordinated  the  airplane,  there  was  a  ten¬ 
dency  to  cut  down  my  roll  rate,  I  could  feel  this  when  I  was  trying  to  roll.  If  I  didn't  coordinate,  I  could  feel  the  roll 
rate  pick  up,  but  then  I  built  up  quite  a  large  sideslip  angle.  There  was  al60  a  tendency  for  me  to  set  up  a  slight 
oscillation  in  bank  angle,  in  particular,  when  I  was  trying  to  make  small  corrections.  So  you  did  have  to  coordinate, 
otherwise  you  get  quite  substantial  sideslips. 

BANK  ANGLE  CONTROLLABILITY 

Not  as  good  as  I  would  like  because  of  these  tendencies  for  oscillating  about  the  bank  angle  in  level  flight; 
not  sizable  oscillations  but  they  are  there  and  they  make  my  bank  angle  control  imprecise. 

HEADING  CONTROLLABILITY 

A  bit  of  a  problem.  The  airplane  had  a  funny  swing  and  an  out-of-phase  feeling.  With  the  relationship 
between  sideslip  and  roll  that  this  airplane  had,  the  heading  was  a  bit  difficult  to  control. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  only  fair.  1  had  two  slight  instances  where  I  thought  1  set  up  a  slight  overcontrol  and  then 
began  to  oscillate  somewhat  about  the  bank  angle.  1  did  have  to  coordinate  the  airplane,  otherwise  I  would  build  up 
noticeable  sideslip  angles. 

RESPONSE  TO  DISTURBANCE  INPUTS 

It  had  a  more  noticeable  roll  response  than  sideslip  response.  It  was  again  an  out-of-phase  feeling  that 
caused  me  to  have  more  problems  with  the  random  disturbances  than  I  thought  I  should  have  had.  So  it  did  certainly 
cause  me  at  least  moderate  deterioration  in  task  performance  and  I  put  that  in  the  "more  effort  required"  category. 

LONGITUDINAL  CHARACTERISTICS 

Not  much  of  a  problem.  It  didn't  degrade  or  detract  from  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Only  marginally  acceptable.  I  think,  perhaps,  with  a  little  practice  you  might  be  able  to  handle  these  char¬ 
acteristics.  I  think  you  might  still  perform  an  adequate  mission  although  1  was  certainly  not  as  good  at  it  as  I  would 
like  to  be.  In  the  air-to-air  role,  the  phasing  of  the  Dutch  roll  is  a  bit  of  a  problem.  This  impreciseness  in  bank 
angle  is  a  result.  Air-to-ground,  I  anticipate  more  of  a  problem  with  this  because  I  think  there  is  a  greater  ten¬ 
dency  to  use  the  rudders  to  help  move  the  nose  of  the  airplane  around  as  you  attack  ground  targets.  The  fact  that  you 
do  have  to  coordinate  the  sideslip  and  hence  have  to  use  the  rudder,  I  think,  degrades  my  ability  to  fly  this  airplane. 

GOOD  FEATURES 

There  are  really  no  outstanding  good  features.  The  roll  performance  isn't  as  good  as  1  would  like.  The 
controllability  isn't  as  good  as  1  would  like,  I  really  didn't  find  any  good  features. 
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OBJECTIONABLE  FEATURES 


The  screwy  sideslip  response  and  the  fact  that  I  have  to  coordinate'thesidesllp  was  objectionable  in  that' , 
when  I  do  coordinate  the  <sldeslip,  I  can  noticeably  cut  down  myrollperforniance.  The  bank  qscillatlohand.the  side* 
slip  disturbance  were  just-weird  to  me;  ’  '*  "  .  ’ 

SPECIAL  PILOTING  TECHNIQUES 


Coordination  is  required.  The  major  part  ol  the  coordination  is  in  the  proper  or  adverse  direction, 
with  it  but  I'm  not  very  good  at  that.  'Control  inputs  require-some  weird  phasing  and  when  you  put  in  ; 


,  _  . .  1  can 

keep  up  with  it  but  I'm  not  very  good  at  that.  'Control  inputs  require-some  weird  phasing  and  when  you  put  in  a  rudder 
input  it  does  seem  to  change  the  roll  input  that  you  have  made  so  that  you  feel  the  two  controls  are  working  against 
each  other. 


PRIMARY  REASON  FOR  THE  PILOT.  RATING 

I  think  that  these  deficiencies  are  certainly  very  objectionable.  I  do  think  you  could  get  along  with  them  if 
you  had  to. 


TURBULENCE  RATING 


CONFIGURATION  5ND  =  -  .02  PILOT  RATING  3 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  thought  it  was  going  to  be  a  reasonable  airplane  although  I've  got  some  problems  with  it. 


ABILITY  TO  TRIM 


Laterally  and  directionally,  1  thought,  were  reasonably  good.  My  longitudinal  trim  was  okay. 
SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 


LL 


.=  305  deg/sec* -in. 


A lc  -  24  deg/sec* -in. 


*KP 


On  ailerons,  I  started  out  going  to  higher  sensitivities  than  the  initial  selection,  and  had  to  back  down  quite 
a  hit.  Thera  was  quite  a  bit  of  adverse  yaw  generated  and  it  seemed  to  cut  down  my  roll  rate  a  bit.  So,  initially  I 
went  up  on  the  sensitivity  and  then  it  got  oversensitive.  1  kept  backing  down  and  backing  down  so  I  wouldn't  be  sur¬ 
prised  if  I  ended  up  right  where  I've  started.  I  ended  up  with  a  sensitivity  that  I  felt  was  quite 'reasonable  and  quite 
good.  It's  really  hard  to  say  if  you  can  Interpret  that  at  a  compromise.  On  rudder;  the  airplane  needed  coordination 
in  the  adverse  normal  direction  but  it  wasn't  an  awful  lot  and  I  ended  up  getting  a  little  heavier  rudder  in  order  to 
keep  the  sideslip  where  I  wanted  it.  Naturally,  I  was  reasonably  good  at  coordinating  this  configuration.  The  forces 
that  I  ended  up  with  on  the  aileron  weren't  really  light  but  they  were  quite  satisfactory.  The  displacements  were 
small  on  both  controls  and  the  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  only,  there  seemed  to  be  a  small  amount  of  adverse  yaw  generated  and  it  didn't  seem  to  have  too 
much  effect  on  the  roll  rate  although  it  did  seem  to  just  cut  down  tha  roll  rate.  The  coordination  required  was  fairly 
easy  to  do,  and  the  difference  between  coordinated  and  uncoordinated  wasn't  all  that  different.  The  airplane  seemed 
to  be  nicely  damped  in  the  Dutch  roll.  In  maneuvering,  you  did  need  to  coordinate  the  airplane,  but  coordination 
required  was  in  the  normal  direction  and  was  relatively  easy  to  do. 

BANK  ANGLE  CONTROLLABILITY 

Good.  Once  I  got  the  sensitivity  squared  away,  my  bank  angle  control,  although  not  outstanding,  was  cer¬ 
tainly  good. 

HEADING  CONTROLLABILITY 

Good;  only  problem  there  was  getting  the  sideslip  under  control.  The  sideslip  response  was  fast  enough  so 
that  the  heading  came  right  back  to  pretty  much  where  5  wanted  it. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  good;  not  super,  but  good.  I  felt  that  I  flew  it  quits  aggressively.  When  I  tried  to  get  the 
needle  somewhere  right  away  there  was  a  tendency  to  overshoot  but  this  wasn’t  much  of  a  problem. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Kind  of  interesting.  The  response  seemed  to  be  affecting  my  sideslip  control  more  than  anything  else.  This 
happened  primarily  when  I  would  roll  into  a  turn  and  try  to  hold  a  eteady  spiral  speed  turn.  I  would  be  working  the 
rudders  or  the  aileron,  whichever,  in  order  to  control  my  bank  angle  more  precisely  and  1  set  up  a  sideslip  oscil¬ 
lation.  I  attributed  it  pretty  much  to  the  turbulence.  I  could  say  that  more  effort  was  required  and  probably  a 
moderate  deterioration  in  performance. 

LONGITUDINAL  CHARACTERISTICS 

Good;  did  not  Interfere  with  the  lateral-directional  evaluation. 


SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION  -  i  ' 

i-  ..}  .are,  satisfactory  but  at  the  lower  end  of  the  scale.-  Althbiigh  it 

?.was  SW5- -ft"  I.could  think  would. satisfactorily  do  the  task..  In-the  air-to.grduhd.fole. 
.}?,  .  "»®T«  of  *  problem  because  when  I  tried  to  make  small  corrections  with  the  rudder- for  heading;  it  looked  ' 

like  the  airplane  had  a  negative  dihedral  effect.  8 


GOOD  FEATURES 

l  thought  the  bank  angle  control  was  good.  I  thought. the  maneuvering  capabilities  were  good. 
OBJECTIONABLE  FEATURES 


sideslip  that  is  generated  requires  coordination  but 
difficult  to  do.  I  can  feel  some  effect  of  the  relationship  of  roll 
would  expect. 


in  the  adverse  direction,  so  that  it  wasn't  too 
to  inputs  and  it  was  indeed  opposite  to  what  one 


SPECIAL  PILOTING  TECHNIQUES 

You  did  have  to  coordinate  the  airplane  for  roll  maneuvers.  Coordination  was  mostly  in  the  proper  direction. 
PRIMARY  REASON  FOR  THE  PILOT  RATING 


Acceptable.  I  think  it  is  satisfactory.  The  objections  I  have  I'll  put  in  the 
category  and  say  that  minimum  pilot  compensation  is  required. 


"mildly  unpleasant  deficiency" 


CONFIGURATION  5ND  Lg  JH'S^  -  -  .  02  PILOT  RATING  2  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

This  is  going  to  be  interesting  because  it  was  pretty  obvious  to  me  the  airplane  had  a  negative  dihedral 
effect  and  I  wanted  to  be  very  sure  that  1  didn't  let  any  preconceived  notions  influence  my  thinking.  So  I  tried  very 
hard  to  do  whatever  is  necessary  to  our  mission  and  give  a  fair  evaluation. 

ABILITY  TO  TRIM 

Lateral-directional,  longitudinal  seemed  good.  I  still  have  some  trouble  getting  it  trimmed  laterally  as 
well  as  I  would  like. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

LgAi  -  450  deg/sec* -in.  ^  deg/sec*-in. 

I  was  able  to  pick  nice  light  ailerons  without  any  compromise  whatsoever,  a  selection  based  purely  on  what 
I  might  enjoy  or  like  to  fly.  The  rudder  was  the  same  way.  There  appeared  to  me  to  be  noticeable  amount  of  ad¬ 
verse  yaw,  although  it  wasn't  a  lot  and  required  a  lot  of  coordination  in  the  proper  direction.  The  forces  were  light; 
the  displacements  were  small;  the  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

For  aileron  without  the  rudder,  the  response  was  good,  the  roll  was  smooth  and  there  was  a  little  bit  of 
sideslip  generated  in  the  adverse  direction.  I  was  able  to  coordinate  and  keep  the  sideslip  pretty  close  to  zero  with 
normal  coordination.  There  didn't  seem  to  be  any  real  oscillations  set  up  with  this  airplane.  The  Dutch  roll  seemed 
to  be  well  damped.  Coordination  was  required  bat  it  was  in  the  normal  direction  and  felt  quite  good  to  me. 

BANK  ANGLE  CONTROLLABILITY 

Perhaps  the  best  I've  seen;  I  was  really  impressed  with  my  ability  to  roll  up  and  stop  quite  aggressively  at 
a  given  bank  angle.  I  could  really  put  the  bank  angle  right  where  I  wanted  without  any  tendency  to  overshoot  or 
oscillate  about.  My  bank  angle  controllability  was  really  outstanding. 

HEADING  CONTROLLABILITY 

Good;  even  if  l  didn't  coordinate,  the  Dutch  roll  was  well  damped  and  the  airplane  heading  seemed  to  stop 
pretty  close  to  where  I  would  want  it  to  be. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  was  really  outstanding,  one  of  the  best  that  I  have  seen  and  there  were  no  problems 
involved.  On  most  of  the  maneuvers,  I  coordinated  because  the  coordination  was  easy  to  do  and  in  the  proper 
direction. 
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RESPONSE  TO  DISTURBANCE  INPUTS 

Seemed  to  be  a  little  bit  more  noticeable  to  me  in  roll  than  in  sideslip  although  I  occasionally,  got  a  large 
sideslip  disturbance;  The  roll  disturbance  was  noticeable  and  I  think  tended  to  cause  at  least, a.minor  deterioration - 
in  my  performance  and  certainly  required  more  effort. 

LONGITUDINAL  CHARACTERISTICS  " 

Good  and  did  not  detract  or  degrade  the  lateral-directional. 


SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 


They're  quite  suitable  for  the'fighter  mission,  particularly  for  the  air-to-air  with  the  precise. bank  angle 
control  that  you  have,  the  ability  to  coordinate  the  sideslip  so  that  it's  not  a  problem  and  the  good  damping  of-the 
Dutch  roll.  For  the  air-to-ground,  similar  comments  apply.  The  airplane  has  a  negative  dihedral  effect  so  that 
I  was  unable  to  augment  my  roll  beyond  what  the  ailerons  were  giving  me.  Normally,  you're  able  to  augment  your 
roll’ somewhat  using  the  rudder  and  aileron  in  the  same  direction.  In  this  case,  if  I.overcqntrolled.with.the  rudder, 

I  tended  to  cut  down  my  aileron  roll  rate.  However,  I  had  completely  adequate'  roll  rate  with  the  ailerons'  only  and 
therefore  that's  not  really  a  factor.  Also,  I  wouldn't  be  able  to  pick  up  the  wing  with.the;rudder-unlessj  cross¬ 
control. 

GOOD  FEATURES 

Really  an  outstanding  feature  was  the  bank  angle  controllability.  I  like  the  fact  that  I  can  fly  the  airplane 
aggressively.  I  like  the  fact  that  the  coordination  required  was  very  easy  and  very  natural. 

OBJECTIONABLE  FEATURES 

No  major  objections  at  all.  The  turbulence  response  in  roll  could  use  a  little  improvement  but  I  can  dive 
with  it  as  is. 

SPECIAL  PILOTING  TECHNIQUES 

No  really  special  piloting  techniques.  You  do  need  to  coordinate  the  thing  but  the  coordination  is  in  the 
proper  direction  and  it's,  I  think,  very  easy  to  do. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable  and  satisfactory  as  it  is.  I  don't  believe  pilot  compensation  is  a  factor. 

No  problems  with  it  whatsoever  and  certainly  negligible  deficiencies.  I  did  feel  that  there's  a  minor  deterioration  in 
my  performance  in  the  presence  of  turbulence. 


CONFIGURATION  5ND  LgAjNfM  =  +  .05  PILOT  RATING  3  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

I  wasn't  going  to  like  it,  it  turned  out  that  I  did  and  it  was  a  reasonably  good  airplane  to  fly. 

ABILITY  TO  TRIM 

Good,  both  laterally  and  directionally.  The  longitudinal  gave  me  no  problems. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lgts  =  340  deg/sec* -In.  ^Sgp  =  17  deg/sec* -in. 

There  wae  a  little  matching  up  to  be  done  between  the  rudder  and  the  aileron.  When  I  stepped  on  the  rudder 
the  airplane  tended  to  roll  opposite  to  the  way  an  airplane  would  normally  roll  but  there  was  very  little  sideslip 
generated  due  to  aileron.  So  that  rudder  wasn't  required  that  much  to  keep  the  sideslip  in  the  center.  1  backed  down 
on  the  rudder  sensitivity  to  get  heavier  forces  because  I  found  that  I  was  Initially  overcontrolling  with  the  rudder  a 
bit  and  tending  to  slow  down  my  lateral  response.  I  found  that  with  those  I  could  more  easily  control  the  little  bit  of 
sideslip  that  I  was  seeing  without  overcontrolling  it.  On  the  ailerons,  I  think  I  was  able  to  pick  forces  as  light  as  I 
wanted.  Forces  were  light  on  the  aileron.  On  the  rudder,  forces  just  a  little  bit  heavy  but  I  didn't  require  very  much 
rudder  so  that  they  were  compatible  with  the  other  axes  and  just  about  right.  The  displacements  were  small  in  all 
three  axes  and  not  a  problem. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron  input  alone  provided  smooth  roll  control  and  generated  a  little  bit  of  sideslip  in  the  roll  but  not  enough 
to  worry  about.  With  the  very  little  coordination  that  is  required,  the  lateral  response  doesn't  seem  to  be  too  dif¬ 
ferent.  Oscillations  were  never  a  problem.  The  airplane  seemed  to  be  well  damped.  In  maneuvers,  there  was  a 
requirement  for  a  little  bit  of  coordination  in  the  proper  direction  during  rapid  rolls  and  that  was  purely  a  nicety  to 
keep  the  sideslip  near  zero.  It  wasn't  a  necessity. 
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BANK  ANGLE  CONTROLLABILITY  ,  _  _  ...  . 

Good.  I  could  roll  up  and  stop  the  airplane  anywhere  I- wanted  to. 

HEADING' CONTROLLABILITY  -  "  •  _  -  '  -  ' 

1  didn't  have  any  problems  with  headings. because  the  Dutch  roll  that  I  was  seeing..waa.  well. dampedand.  never 
really  showed  itself  as. a  significant  oscillatory  problem.  •  ■ 

BANK  ANGLE  COMMAND  TRACKING  TASK  ' 

Good)  maybe  not  quite  asgoodasiwould  like  but  there  were  no  realproblemsbecause  of  theairplanedy- 
namics  themselves. 

RESPONSE-TO  DISTURBANCE  INPUTS  '  '  ;  ]  *' 

Response  to  turbulence  was:about  what  f  would  expect;  'It  was  nothing  significant  in  any  of«the  axes'and  only 
a  minor  deterioratibn'in  my. ability  to  p'erform  the  mission;  *  ’  ‘  "  '  ’  '  ;  ) 

LONGITUDINAL-CHARACTERISTICS 1  . 

Good,  did  not  interfere  with  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Good.  Seems  to  me  a  couple  of  problems- come  to  mind.  First  of  all,  I' cannot  augment  roll  rate  wlth.the 
rudder  as  I  have  with  other  airplanes.  I  guess  I  could  do  that  by  cress  controlling  but  that  is  difficult.to^do.  So. I  am 
pretty  well  stuck  with  the  roll  control  with  aileron  that  I  have  but  that  is  sufficient.  In  the  air-to-ground  role,  it 
looks  good.  The  fact  that  I  don't  have  to  use  the  rudders  gets  me  away  from  the  negative  dihedral  effect  so  I  haven't 
incurred  any  problems. 

GOOD  FEATURES 

I  like  the  roll  control;  I  like  the  fact  that  I  don't  have  to  coordinate  very  much  and  I  like  the  fact  that  the 
Dutch  roll  that  I  see  here  is  well  damped. 

OBJECTIONABLE  FEATURES 

Negative  dihedral  effect,  not  really  a  major  objection  here  because  it  really  doesn't  enter  into  the  picture. 
However,  from  a  maneuvering  standpoint  I  think  it  might  be  a  problem  on  my  Inability  to  augment  my;roll  rate  with 
rudder. 

SPECIAL  PILOTING  TECHNIQUES 

None  that  I  required.  The  coordination  that  I  used  was  in  the  proper  direction  even  with  the  negative  dihedral 
effect  and  coordinating  the  airplane  didn't  affect  my  lateral  control. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

Acceptable  and  satisfactory.  I  think  that  the  deficiencies  that  I  see  fall  in  the  mildly  unpleasant  category. 
When  I  over-coordinate  it  does  slow  down  my  roll  rate.  A  little  bit  more  effort  required  in  turbulence,  but  not 
much.  No  significant  deterioration  in  performance. 


APPENDIX  IV.  3. 


HIGH  DUTCH 'ROLL -FREQUENCY-  CONFIGURATIONS 

CONFIGURATION  IDENTIFICATION  AND  FLIGHT  DATA  TABULATION- 


TRANSIENT  RESPONSES 


PILOT  COMMENTS 


CONFIGURATION  6  IDENTIFICATION 
AND  FLIGHT  TEST  DATA  TABULATION 


N's . 

°AS 

| 

“V 

19 

EH 

Pose 

^  ft  max 

MJll 

Ls 

SAS 

a 

1 M 

m 

-0.15* 

8 

c 

0.11 

3.83 

-185* 

0.090* 

6.1* 

4.4* 

0.29* 

455 

40 5 

-0.06 

55 

E  ■ 

0.11 

424 

-185  - 

0.033 

2.1 

1.4 

0.06 

364 

345 

0.0 

45 

E 

0.10 

4.50 

'325 

0.014 

12 

0.8 

0.03 

430 

26.5 

0.0 

25 

D 

0.10 

4.50 

-325 

-  « 

0.0 

12 

0.8 

0.03 

380 

-  21.0 

+0.05 

4 

E 

0.10 

4.69 

-350 

0.013 

1.6 

1 

0.05* 

450 

39.0 

+0.10 

7 

E 

0.098 

4.88 

-350 

0020 

22 

H 

0.07 

425 

26.5 

'indicates  roll-sideslip  data  from  computer  generated  time  histories 


LATERAL-DIRECTIONAL  MODAL  PARAMETERS  AND  STABILITY  DERIVATIVES 
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It 
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Ui> 
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rs 

= 

35 

3  ... 

V 
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* 
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II 
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II 
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AILERON  STEP  INPUT 
RECORDEO  IN  FLIGHT 


AILERON  PULSE  INPUT 
RECORDED  IN  FLIGHT 


TRANSIENT  RESPONSES  FOR  CONFIGURATION  6 


CONFIGURATION  6  ^S„lL‘Sis  =-0.15  PILOT  RATING  8  TURBULENCE  RATING  G 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Pilot  comments  on  this  evaluation  were  lost  because  of  a  fouled  tape  in  the  voice  recorder. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'jti  -  455  deg/sec2-in.  -  40. 5  deg/sec1  -in. 


CONFIGURATION  6  Ng.s ^^  =  -0.06  PILOT  RATING  5.5  TURBULENCE  RATING  E 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

First  impression  was  that  it  wasn’t  going  to  be  too  bad.  It  was  obvious  that  it  had  a  lightly  damped  Dutch 
roll  but  the  roll  for  ’’.self  didn't  seem  to  be  too  bad. 

ABILITY  TO  TRIM 

Ability  to  trim  was  good  laterally  and  directionally.  The  longitudinal  was  also  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lgls  -  36-4  deg/sec2  -  in.  Ng  p  -  34.5  deg/sec2  -  in. 

Rudder  sensitivity  and  aileron  selections;  no  real  compromises  involved  in  either  selection.  The  aileron 
sensitivity  selection  gave  me  light  forces  and  gave  me  lots  of  roll  capability.  The  rudder  I  lightened  up  so  that  I 
could  coordinate  the  little  bit  of  adverse  yaw  that  seemed  inherent  with  an  aileron  control  input  with  this  configura¬ 
tor  The  forces  ended  up  light,  the  displacements  were  small,  the  control  harmony  in  general  was  quite  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Ailero..  .uput  alone  was  accompanied  by  a  smalt  amount  of  adverse  yaw  and  a  little  bit  of  the  Dutch  roll 
slipping  ever  into  the  roll  rate.  The  roll  itself  was  relatively  smooth.  The  Dutch  roll  oscillation  that  I  got  seemed 
to  be  relatively  high  frequency  and  relatively  lightly  damped.  Coordinating  the  configuration  seemed  to  cut  down 
the  oscillatory  tendency  a  little  bit.  The  oscillatory  tendencies  were  more  in  sideslip  than  in  roll. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  bank  angle  was  pretty  good.  When  I  stopped  on  a  desired  bank  angle,  1  excited  the  lightly 
damped  Dutch  roll  which  because  of  its  high  frequency  died  out  in  a  respectable  amount  of  time  but  it  was  enough  to 
bequite  a  nuisance  factor.  It  didn’t  affect  the  bank  angle  control  very  much. 

HEADING  CONTROLLAB'LITY 

The  Dutch  roll  oscillation  did  a 'feet  the  heading  control  and  it  would  take  a  while  for  the  airplane  to  settle 
down  on  a  given  heading. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Bank  angle  performance  was  pretty  good.  The  one  problem  that  was  encountered  was  the  lightly  damped 
Dutch  roll  oscillation.  This  oscillation  occurred  anytime  1  did  anything  abruptly  with  the  airplane  whether  I 
coordinated  it  or  not. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Raraom  disturbance  input  response  was  really  exaggerated  in  the  directional  response.  The  excursions  were 
large  and  persistent  so  that  the  airplane's  overall  response  to  the  amount  of  disturbance  was  really  nottccable  and 
really  Ictcrioratcd  what  was  a  reasonable  performance  up  to  that  point.  So,  response  to  disturbance  here  is  really 
a  major  fat"  r. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  w.re  good  and  did  not  interfere  or  detract  from  the  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think,  in  smooth  air.  you  would  have  a  chance  of  doing,  not  a  good  job,  but  maybe  a  reasonable  job  of  air 
tracking.  Still  have  this  light <>  damped  D.tcb  roll  to  put  up  with,  but  the  frequency  seems  to  be  h.gh  enough  that 
the  oscillations  die  out  in  a  relati.ely  shoi .  period  of  time  and  the  sideslip  excursions  that  1  see  are  really  not  large. 
But  in  tile  presence  of  turbulence,  based  on  what  I  lave  seen,  the  air-to-air  role  in  this  airplane  would  really  be  not 
very  good,  primarily  because  of  the  large  sideslip  disturbances.  The  air-to-ground  mission  I  think  would  probably 
be  wo-se  han  the  air-to-air  because  of  the  great  probability  of  being  in  turbulence. 
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GOOD  5EATUHES  ' 

I  think  is  roll  ccntrol'is  goodand  l'think'the  fa'ct'thatT-could  select  light-forces  aiid-get-lots  of  roll  pei-for- 
mance.are  the  good  features. 

OBJECTIONABLE  FEATURES 

The  primary  objection  was  the  airplane  response  to  the'  random  disturbance-inputs  which  l  think  is-coupled 
with  the  lightly  damped  Dutch  roll  oscillation.  It's -objectionable' that  I  excite  the  oscillation  anytime  I  maneuvar-lhe 
airplane  abruptly  and-it's  objectionable  th?‘ I  can’t  keep  the  sideslip  JinaH-enough- withecordination  to  prevent 
exciting  the  Dutch  roll.  Majov  objection,  and  the  one  that  really  destroys  this  configuration  is  the  response  to 
random  disturbance  inputs. 


SPECIAL  PILOTING  TECHNIQUES 

Rudder  cordination  is  required.  The  rudder  coordination  is  in  the  normal  direction  and  not  too  difficult  to  do. 
PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  don't  think  it  was  satisfactory  in  smooth  air  because  of  the  lightly  damped  Dutch  loll  disturbance  but  I  think 
I  could  have  done  a  reasonable  job.  Response  tc  random  disturbance  inputs  was  really  a  moderate  objection  to  this 
configuration,  and  perhaps  slightly  worse  than  that,  and  required  slightly  more  than  considerable  pilot  compensation. 
I  think  increase  in  pilot  effort  in  turbulence  is  in  the  best  efforts  required  category  with  a  moderate  deterioration 
in  task. 


CONFIGURATION  S  Ngtt  j^sAt  =  +  0. 0  PILOT  RATING  4.5  TURBULENCE  RATING  E 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  of  the  third  configuration  was  that  it  was  going  to  be  a  pretty  good  one.  Seemed  to  be  very 
low  sideslip  generated.  Looked  like  ;t  was  a  little  bit  proverse  initially,  however,  the  sideslip  generation  wasn’t 
very  large,  the  airplane  was  quite  stiff  directionally  sc  that  sideslip  excursions  tended  to  be  small. 

ABILITY  TO  TRIM 

Ability  to  trim  was  good  in  all  three  axes,  was  no  problem. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L>f  -  dJOdeg/sec1  -  in.  /Vy^  ~  deg/sec*  -  in. 

Bank  angle  controllability  did  seem  to  be  a  little  bit  sensitive  to  the  gear  selection.  However,  the  sensitivity 
I  picked  was  nice  and  light  and  didn't  present  any  real  compromise,  in  my  gear  selection.  Forces  that  ended  up  on 
the  ailerons  were  light.  Coordination  wasn't  really  a  factor  so  that  selection  of  rudder  sensitivity  probably 
doesn't  mean  very  much  because  I  hardly  used  the  rudder. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

The  airplane  was  quite  oscillatory  in  the  Dutch  roll,  seemed  to  be  very  high  frequency  and  I  think  that  ir  a 
major  problem  on  this  configuration.  Heading  coordination  requirements  were  small,  the  airplane  was  stiff  enough 
directionally,  I  really  couldn't  coordinate  it  as  fast  as  it  was  doing  it  itself,  so  I  didn't  really  have  to  coordinate  the 
airplane  very  much. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  the  desired  bank  angle  was  only  fair  to  good.  There  was  a  tendency  on  my  part  to  overshoot 
the  bank  angle  and  then  very  small  but  I  think  noticeable  oscillat  s  about  the  bank  angle. 

HEADING  CONTROLLABILITY 

Heading  control  was  good,  the  airplane  very  stif:  directionally  and  even  though  it  was  lightly  damped  the 
oscillations  that  I  saw,  except  for  what  I  will  talk  about  in  turbulence  later,  were  not  very  great. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  could  really  go  at  the  tracking  task  aggressively  but  when  I  did,  I  found  a  tendency  to  overshoot.  Then  the 
banx  angle  would  go  through  one  or  two  oscillations  before  it  got  right  on  center  so  that  the  tracking  task  perfor¬ 
mance  was  only  fair. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  quite  significant  on  this  configuration.  There  were  quite  large  bank 
angle  and  sideslip  disturbances  so  that  you  tend  to  pirk  up  quite  noticeable  side  accelerations  in  the  cockpit  and  it 
really  causes  best  efforts  required  and  moderate  deterioration  in  performance  so  that  turbulence  response  was  quite 
poor. 
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LONGITUDINAL  CHARACTERISTICS 


Longitudinal  handling  qualities  didn't  detract  from  the  lateral-directionaljvery  good. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  these  characteristics  are  probably  acceptable,  I  don't  feel  however  they  are  satisfactory.  In  the 
air-to-air  role,  the  slushing  around  of  the  nose  in  turbulence,,  and  to  pilot-inputs,  re  suiting,  from  the  lightly  damped 
Dutch  roll  would  cause  you  to  not  be  as  precise  at  hitting  the  target  as  you  would  like  and  certainly  that  is  .true  of  the, 
bank  angle  control.  Air-to-grouni!  I  think  you  have  probably  worse  problems  air-to-ground  because  I  think  you 
increase  your  chances  of  hitting  a  lot  of  turbulence  in  air-to-ground  role. 

GOOD  FEATURES 

I  liked  the  fact  that  you  had  good  roll  control,  I  liked  the  fact  that  the  sideslip  disturbances  were  small  and 
that  you  really  didn't  have  to  coordinate  the  airplane  to  keep  the  sideslip  small. 

OBJECTIONABLE  FEATURES 

Primary  objection  is  the  respoi.s  ■  to  the  random  disturbance  and  also  the  fact  that  I  hao  \  thought  was 
poorer  bank  angle  controllability  than  I  would  like  to  see  in  a  fighter  airplane. 

SPECIAL  PILOTING  TECHNIQUES 

I  found  that  I  really  couldn't  coordinate  the  airplane  hecause  the  Dutch  roll  oscillations  vere  so  rapid  that 
they  were  back  to  the  center  before  I  had  a  chance  to  dj  anything  about  them. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplai.a  1-  acceptable.  I  don't  feel  however  that  it  is  satisfactory.  I  think  that  the  deficiencies 
were  more  than  minor,  I  don't  think  they're  all  that  moderately  objectionable. 


CONFIGURATION  6  NfAS/LSia  ~  *  °-°  PILOT  RATING  l.  5  TURBULENCE  RATING  D 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  of  that  one  was  thitt  it  was  going  to  be  a  pretty  good  one,  and  that  seemed  to  hold 
throughout  the  rest  of  the  evaluation. 

ABILITY  TO  TRIM 

It  was  easy  to  trim  directional.  A  little  tendency  to  want  to  roll  one  way  and  then  the  other  on  the  lateral 
trim,  but  'l  was  good.  It  was  not  something  that  detracted  from  the  evaluation.  Longitudinal  trim  was  also  good. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

~  380  deg/sec*  -  in,  ~  21-0  deg/sec*  -  in. 

'  loo'.cd  ’.t  values  more  sensitive  than  what  we  started  out  with  and  I  -/as  very  much  overcontrolling  the  air¬ 
plane  in  roll.  So  backed  down  to  where  I  started  out  and  even  that  was  a  little  too  sensitive  as  I  discovered  as  I 
continued  to  fly.  When  I'd  try  making  very  small  bank  angle  corrections  and  try  to  hold  the  bank  angle,  any  little 
bit  of  turhulenre  in  the  airplane  would  tend  to  bobble  it  in  roll  just  a  little  bit.  And  I  think  that’s  primarily  due  to 
my,  perhaps  tot.  hijh  aileron  gear  selection.  Forces,  however,  were  quite  light  on  the  ailerons,  real  good 
maneuverability  on  that  one.  I  didn't  really  use  the  rudders  so  the  gear  selection  that  I've  got  there  is  simply  what 
we  star»*d  out  with.  Displacements  are  small,  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

With  aiicnn-only  inputs,  the  airplane  seemed  to  have  very  little  sideslip  generated.  It  looked  like  It  was 
initially  lust  a  little  bit  proversc,  but  only  a  very  small  amount  of  sideslip  was  generated.  Didn't  seem  to  have  an 
awful  lot  of  influence  on  the  roll.  The  roll  seemed  to  be  smooth.  The  airplane  was  more  oscillatory  directionally 
thjn  some  that  I'd  seen  and  it  seemed  to  have  relatively  high  frequency.  This  was  noticeable  mostly  In  the  presence 
of  the  random  disturbance.  Maneuvering  and  coordination  requirements  were  nil. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  was  good,  A  tendency  to  overshoot  it  on  my  part  I  think,  bscause  I  was  rsally 
flying  the  airplane  aggressively  and  I  think  perhaps  I  bad  the  gear  ratio  a  little  too  light, 

HEADING  CONTROLLABILITY 

Heading  control  was  good  In  smooth  air.  In  turbulence  you  get  a  little  bit  of  nose  wandering  back  and  forth. 
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BANK  ANGLE  COMMAND  TRACKING  TASK’ 

Bank  angle  tracking  task  performance  was  good  I  think  because  I  was  goingat  it  aggressively  I  was  over¬ 
controlling  it  a  little  bit.  The  reason  I  was  thinking  the  sensitivity  was  too  light  was  that,in  a. constant  banked  turn, 

I  would  sit  there  and  bobble  the  airplane  a  little  bit  in  roll. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  is  quite  noticeable,  particularly  directional  oscillations  tend  to  set  up.  I 
think  it's  in  the  more  effort  required  category  and  perhaps  probably  at  least  a  moderate  deterioration  in  my  task 
performance. 

LONGITUDINAL  CHARACTERISTICS 

The  longitudinal  handling  qualities  were  good.  No  factor. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  they're  quite  good.  I  think  it's  acceptable,  I  think  it's  a  satisfactory  airplane.  In  air-to-ground  role, 
I  think  the  turbulence  response  is  a  little  more  than  I  would  like  to  see,  particularly  in  the  sideslip  mode,  but 
again,  still  not  much  of  a  problem. 

GOOD  FEATURES 

The  roll  control  is  really  good,  the  roll  maneuverability  is  really  good.  The  fact  that  very  little  or  no  side¬ 
slip  is  generated  is  a  good  feature  and  the  fact  that  no  coordination  is  required  is  a  good  feature. 

OBJECTIONABLE  FEATURES 

Really  I  have  only  very  minor  objections.  I  think  the  turbulence  response,  at  least  directionally  is  a  little 
more  than  I  would  like  and  a  little  less  damped  than  I  would  like  to  see. 

SPECIAL  PILOTING  TECHNIQUES 

You  can  fly  the  airplane  without  coordinating  and  I  like  that  idea. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  good.  Negligible  deficiencies;  however,  I  think  the  turbulence  response  falls  in  the 
mildly  unpleasant  category. 


CONFIGURATION  6  N\JL's^  =  +  0.05  PILOT  RATING  4  TURBULENCE  RATING  E 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  impression,  when  I  first  looked  at  the  configuration  was  that  it  was  obvious  that  the  Dutch  roll  was 
relatively  lightly  damped  and  I  thought  that  was  going  to  be  a  problem.  It  turned  out  that  the  more  I  flew  it  the  more 
I  thought  it  was  pretty  good. 

ABILITY  TO  TRIM 

Ability  to  trim  was  good  laterally  and  directionally  and  longitudinally. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L'z  -  450  deg/sec*  -  in.  Nr  =  39.0  deg/sec1  -  in. 

*AS  OP 

The  roll  rate  was  to  smooth  that  I  think  I  could  have  selected  most  any  aileron  gearing  and  would  have  been 
in  real  good  shape.  I  selected  a  very  light  gearing  initially  and  then  part  way  through  the  evaluation  I  had  to  decrease 
sensitivity  because  I  was  overcontrolling  in  bank  angle  and  it  was  my  own  inputs  and  not  the  dynamics  of  the  airplane. 
The  airplane  flew  better  if  I  didn't  coordinate.  I  decreased  the  rudder  sensitivity,  but  really  didn't  end  up  using  the 
rudder  very  much  at  all.  So  I  won't  guarantee  that  there's  any  meaning  to  the  forces  on  the  rudder  that  I've  selected. 
The  aileron  forces  were  nice  and  light,  displacements  were  very  small  and  the  harmony  of  the  controls  was  \ery  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Using  aileron  input  without  rudder,  the  roll  rate  was  just  really  "mooth.  I  couldn’t  believe  that  you  can  roll 
that  atrpiane  360*  and  the  sideslip  would  hardly  move  and  there  was  no  oscillation  or  anything  involved  in  the  roll. 

I  did  two  rolls,a  little  bit  of  sideslip  was  excited.  I  didn't  coordinate  with  the  rudder.  Attempts  to  coordinate  didn't 
do  anything  but  excite  that  small  amplitude  lightly  damped  Dutch  roll  oscillation,  so  I  was  better  off  without  being  on 
the  rudder  pedals,  so  that  really  coordination  wasn't  a  factor. 
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BANK  ANGLE  CONTROLLABILITY 


Ability  to  achieve  bank  angle  was  really  quite  easy.  You  can  roll  up  and  stop. that  airplane  most  anywhere 
you  want  to. 

HEADING  CONTROLLABILITY 

Ability  to  achieve  heading  was  good. 

BANK  ANGLE  COMMAND  TPACKING  TASK 

The  performance  I  thought  was  good.  I  kept  overcontrolling  at  first.  Came  down  on  the  gearing  a  bit  and 
things  were  better.  So  there  are  really  no  problems  involved  there. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  a  problem.  The  airplane  was  excited  quite  a  bit  directionally  a 'd 
oscillated  almost  continuously  in  the  disturbance  inputs.  So  that  the  random  disturbance  is  really  very  distracting 
influence  here  and  has  influenced  my  evaluation  of  this  particular  configuration,  I  think  quite  strongly. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good.  They  did  not  detract  at  all  from  the  lateral-directional,  and  in 
general  a  very  harmonious  longitudinal  control,  quite  fighter-like. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

Suitability  of  these  characteristics  for  the  fighter  mission  is  a  little  bit  questionable  for  two  reasons.  First 
of  all,  there  is  a  very  lightly  damped  Dutch  roll  so  that  even  with  any  little  bit  of  sideslip  disturbance,  the  airplane 
has  a  relatively  high  frequency  with  lightly  damped  oscillation  and  I'm  sure  that  that  would  detract  from  my  ability 
to  fire  guns,  particularly  air-to-air.  Air-to-ground,  I  think  it  would  be  a  problem  in  any  turbulence,  it  would  cer¬ 
tainly  degrade  my  ability  to  hit  targets,  as  it  would  also  do  in  random  disturbances  in  the  air-to-air  tracking.  That's 
really  the  only  problem. 

GOOD  FEATURES 

Roll  control  is  outstanding,  very  smooth,  some  of  the  best  I've  seen.  The  lack  of  coordination  is  excellent 
and  just,  in  general,  the  kind  of  coordination  requirement  that  I  like  to  see  in  the  fighter,  which  is  none. 

OBJECTIONABLE  FEATURES 


The  response  to  the  disturbance  inputs  directionally  was  severe.  The  airplane  is  just  in  a  continuous 
directional  oscillation.  The  lightly  damped  Dutch  roll  rears  its  head  not  just  in  the  disturbance  inputs  but  anytime 
you  stop  the  airplane,  you  get  this  small,  high  frequency,  lightly  damped  oscillation  which  I  think  detracts  from  the 
pilot's  ability  to  hit  a  large,,  particular!,  with  guns.  It's  also  objectionable  because  l  couldn't  stop  it.  When  I  got 
into  the  loop,  I  was  not  fast  enough  to  st  a  the  directional  oscillation  and  if  anything,  tended  to  make  it  worse  by 
putting  in  my  own  rudder  pedals. 

SPECIAL  PILOTING  TECHNIQUES 

The  directional  problem  was  there.  I  was  not  able  to  do  anything  about  it  and  I  was  better  off  if  I  didn't 
coordinate  the  airplane. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 


I'm  going  to  say  that  this  configuration  is  not  satisfactory  for  the  fighter  mission  as  it  is  T  think 

moderate1  Ca"  ,mp.rov?  very  ™uch  on  U  bY  my  own  pilot  compensation  so  it's  a  bit  of  a  problem  to  sav  tha* 

effort*' m^ability 'to'hif  targets'!31  T^urbulencteC°eanyndcte /torated^ my ^abiht'ym  aUaoT^Mmie^*1 

formInce  ,s  quufmaUrVed°.SC  n°l  8°°d  Cn°Ugh  t0  aUev,a,e  ,hC  prob!em’  but  thc  ■»  RE¬ 


CONFIGURATION  6  NSAJLS,t  =  +  0.10  PILOT  RATING  7  TURBULENCE  RATING  E 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 


from  heJnr^nn  m  .1""  “a ‘‘"I  a",'  bCCa“SC  *ha.i  my  assessment  of  the  configuration  changed  dramatically 

Jral  en,  :„An?aI  9,ay  thV  bctauSC  my  imt,al  imPrcsslon  was  that  ,«  wfs  really  nice!  you  could  do 

htMnTn  fk  k  g“  ,.  .V  ,lUle  s‘de.sl!p  a,ld  thc  ro11  performance  was  going  to  be  really  good,  t  think.  But  ihen  as  i 
began  to  fly  tt.  two  th.ngs  were  obvious  -  one  that  the  bank  angle  precision  was  ext.-mely  poor  and,  two,  the  . ante 
In  th'^Siv,yaW  Sereratcd  set  “P  hank  angle  oscillations.  The  Dutch  roll  was  very  lightly  damped  and  relatively  flaf 
So  that  there  are  a  number  of  things  that  added  up  to  be  an  extremely  poor  airplane.  y 
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ABILITY  TO  TRIM 


Ability, to  trim,  directionally  was.  good.  Longitudinal  was  good.,  It-was  sensitive  on  the  roll, control,  but 
this  didn't  seem  to  be  a  factor  in  my  evaluation.  .1 . 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES- 

L'sAS  -  425  deg/sec1  -  in.  -^Skp  ~  <^eg /secJ  -  in. 

On  the  aileron  sensitivity  selection,  I  ended  up  accepting  what  we  started  out  with.  Looked  at  a  little  lower 
sensitivity,  didn't  seem  to  make  too  much  difference  to  my  problems,  so  ended  up  using  the  lighter  aileron  gear 
selection  simply  because  the  roll  performance  was  very  good.  Didn't  seem  to  make  an  awful  lot  of  difference  to  my 
precision  whether  I  had  it  more  or  less  sensitive.  On  the  rudder,  the  Dutch  roll  was  fast,  the  yaw  was  in  the  pro- 
verse  direction  and  it  oscillated  back  so  I  really  didn't  stand  a  chance  of  coordinating  this  configuration,  so  really 
didn't  do  anything  with  the  rudders. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Using  aileron  input  without  the  rudder,  surprisingly  enough,  the  roll  was  pretty  smooth,  it  didn't  seem  to 
accelerate  or  anything  like  that.  As  far  as  coordination  was  concerned,  I  wasn't  able  to  coordinate  it,  it  was  too 
fast,  too  high  a  frequency  for  me,  and  in  the  wrong  direction.  So  that  I  kind  of  just  left  the  coordination  alone. 
Oscillatory  characteristics;  that's  a  pretty  good  description  of  this  configuration.  There  are  oscillations  in  both 
roll  and  the  yaw  for  this  configuration.  The  roll  primarily  from  the  closed  loop  bank  angle  tracking  and  the  yaw 
pretty  much  from  just  the  Dutch  roll  excitation  which  seems  to  be  relatively  flat.  Maneuvering  coordination  require¬ 
ments,  I  could  say  I  really  kind  of  flew  it  with  my  feet  off  the  rudder  because  I  wasn't  helping  the  situation  and  if 
anything, was  only  stirring  up  the  Dutch  roll  more  than  it  already  was  stirred  up. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  controllability  was  extremely  poor.  It  has  tendencies  to  overshoot  and  overcontrol  and  oscillate 
about  a  given  bank  angle  when  frying  to  track  precisely  and  the  harder  I  worked  at  it  the  worse  it  seemed  to  get,  so 
I  really  wasn't  very  good  at  controlling  the  bank  angle. 

HEADING  CONTROLLABILITY 

Heading  control  was  poor  because  the  airplane  kept  going  back  and  forth  directionally  without  an  awful  lot 
of  roll  and  I  can  sit  here  and  just  move  the  stick  back  and  forth  and  really  displace  the  nose  left  and  rignt.  And  be¬ 
cause  of  the  sideslip  oscillations  which  were  high  frequency  and  relatively  lightly  damped,  your  precision  in  heading 
control  was  completely  reduced. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Bank  angle  tracking  task  performance  was  poor.  Quite  a  large  tendency  to  overshoot  and  to  oscillate  about 
the  bank  angles,  which  I  think  was  a  bit,  in  roll  due  to  my  fault,  in  yaw  due  to  the  lightly  damped  Dutch  roll. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  quite  dramatic  in  sideslip,  didn't  seem  to  be  in  roll.  The  airplane 
really  did  get  kicked  around  directionally.  So  I  think  this  would  be  a  real  poor  airplane  in  turbulence,  at  least  in  the 
directions'  sense  anyway.  Let's  put  it  in  the  best  efforts  category  with  a  moderate  deterioration  in  task  perfor¬ 
mance  because  that  thing  really  was  flipping  around  up  there  directionally. 

LONGITUDINAL  CHARACTERISTICS 

I  thought  the  longitudinal  handling  qualities  were  good,  not  a  factor  in  the  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

In  the  air-to-air  role,  I’m  willing  to  say  that  it's  not  acceptable.  I  think  the  bank  angle  oscillations  and  the 
quite  large  sideslip  disturbance  which  is  quite  oscillatory  would  really  negate  my  ability  to  perform  the  fighter 
mission  Air-to-ground,  I  think  if  you  run  into  turbulence  with  this  thing,  you  would  likely  never  get  any  weapon 
launched  in  the  direction  you  wish  to  go  because  the  airplane  is  really  whipping  back  and  forth  directionally  in 
turbulence. 

GOOD  FEATURES 

I  have  to  admit  the  airplane  has  real  good  roll  performance  and  if  all  you  want  to  do  is  roll  the  airplane,  you 
can  do  it  without  generating  a  lot  of  sideslip  provided  you're  in  smooth  air. 

OBJECTIONABLE  FEATURES 

The  two  strongest  objections  -  one,  the  bank  angle  controllability  is  extremely  poor  when  tracking  precisely. 
Certainly  you  end  up  with  a  lateral  pilot-induced  oscilla.ion,  which  is  damped,  I'll  admit,  but  r.ot  very  good  and  the 
light  damping  of  the  Dutch  roll  and  the  high  frequency  which  results  in  a  quite  rapid  and  large  sideslip  oscillation  in  the 
presence  of  the  random  disturbance,  and  I'm  relating  that  to  turbulence.  And  those  two  factors,  I  think  are  sufficient 
to  make  the  airplane  unacceptable. 
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SPECIAL  PILOTING  TECHNIQUES 


There'*  really  not  an  awful  lot  you  can  do.  You  can't  coordinate  the  thing!  I  couldn't  because  it  was  too 
rapid.  So  pretty  much  flew  with  my  feet  on  floor  for  that  one. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I'm  not  willing  to  buy  that  for  the  fighter  mission.  I  think  that  adequate  performance  is  not  attainable.  I 
don't  feel  that  controllability  is  m  question. 
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TRANSIENT  RESPONSES  FOR  CONFIGURATION  7 


CONFIGURATION  7  W^s  lL'sAt  =-0.20  PILOT  RATING  7  TURBULENCE  RATING  E 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  was  that  I  wasn't  going  to  like  it  and  my  convictions  were  confirmed  as  we  continued 
to  fly  the  configuration. 

ABILITY  TO  TRIM 

Ability  to  trim  in  general  is  pretty  good  and  in  all  three  axes,  no  special  problems  involved  with  trjmming. 

SELECTION  OF  AILERON  AMD  RUDDER  CONTROL  SENSITIVITIES 

iff  =  440  deg/sec*  -  in.  = '^.-O-deg/sec*  -  ir,. 

I  purposely  selected  a  lower  aileron  gearing  because. there  seems  to  be  a  lot  of  adverse  yaw,  and  a  rela¬ 
tively  lightly  damped,  high  frequency  Dutch  roll.  Everytime  I  put  in  an  aileron  input,  the  nose  almost  wanted  to 
move  as  much  as  the  wings  did  and  it  was. quite  disconcerting.  Then  I'd  set  up  this  high  frequency  oscillation,  it  was 
a  real,  squeamish  airplane  that  seemed  to  want  to  slosh  back  and  forth  at  quite  a  high  rate.  It  was  quite  uncomfort¬ 
able.  A  lot  of  rudder  was  required  to  coordinate  the  sideslip.  So  1  came  up  on  the  rudder  sensitivity  to  make  the 
forces  lighter.  So,  there  was  really  a  compromise  on  the  ailerons  in  order  to  cut  down  the  large  amount  of  sideslip 
and  a  higher  rudder  sensitivity  to  try  to  coordinate  the  sideslip.  The  forces  on  the  ailerons,  although  not  heavy  were 
not  in  the  category  of  being  light.  So  if  there's  such  a  category  as  medium  forces,  that's  where  I  was.  The  rudder 
forces,  even  with  the  higher  gear  ratio  selection  that  I  made  tended  to  be  heavy  and  the  displacements  on  the  rudder 
were  beginning  to  get  noticeable.  The  control  harmony,  although  not  poor  was  not  as  good  as  I  would  like  to  have  had, 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

An  aileron  input  without  the  rudder  resulted  in  a  large  amount  of  adverse  sideslip  and  a  quite  high  frequency 
lightly  damped  oscillation  which  showed  up  in  both  roll  and  sideslip.  Coordinating  the  aileron  inputs,  helped  a  bit 
because  the  smaller  the  input  the  less  triggering  of  that  oscillation.  This  particular  configuration  exhibited  almost 
a  continual  Dutch  roll  oscillation  for  any  rapid  and  continuous  maneuvering.  They  weren't  divergent  but  they  were 
just  there  and  persistent  and  high  frequency.  Maneuvering  coordination  requirements,  lots  of  rudder  in  she  direction 
of  the  aileron  inputs  was  required  and  I  guess  I'm  getting  tired,  but  it  really  worked  me,  that  was  one  of  my  dislikes. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  was  poor  because  everytime  I'd  roll  up  there,  this  oscillation  will  get  trig¬ 
gered  off  and  it  was  showing  up  in  both  roll  and  sideslip  and  consequently  my  bank  angle  control  wasn't  very  good. 

HEADING  CONTROLLABILITY 

Heading  control  was  fair  to  good  because  the  oscillations  that  I  was  seeing  were  high  frequency  and  relatively 
small  amplitude  so  that  the  nose  didn't  swing  way  away  from  the  given  heading,  it  would  in  general  stay  pointed  where 
I  had  directed  the  nose,  but  I  don't  think  that  you  would  have  very  much  success  hitting  anything  with,  let's  say  an 
air-to-air  cannon  with  this  configuration  because  of  these  persistent  oscillations. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  was  not  able  to  perform  the  task  as  aggressively  as  I  would  like,  kept  dumping  the  system,  I  think  pri¬ 
marily  on  rudder  inputs.  In  general  I  had  to  slow  down  my  performance  on  the  bank  angle  tracking  task  and  en¬ 
countered  again  oscillatory  problems  in  both  bank  and  sideslip. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  quite  dramatic  in  both  sideslip  and  roll  and  quite  instrumental  in 
triggering  this  lightly  damped  high  frequency  oscillation,  so  that  in  the  presence  of  random  disturbances,  1  think 
you're  getting  down  to  best  efforts  required  to  certainly  moderate  deterioration. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  are  okay,  did  not  degrade  or  interfi  re  with  the  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  don't  think  these  characteristics  are  suitable.  The  large  sideslip  disturbance  and  the  continual  lightly 
damped  oscillat  on  couplod  with  the  turbulence  response  of  this  configuration,  I  think  makes  it  an  unacceptable  air¬ 
plane.  And  those  comments  hold  in  general  for  the  air-to-ground  mission  also.  I  think  air-to-ground  m  turbulence, 
it  would  be  a  matter  of  luck  if  you  hit  anything  with  this  configuration. 

GOOD  FEATURES 

No  really  outstanding  or  particularly  good  features  about  it. 
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OBJECTIONABLE  FEATURES  ~ 

The:lightly  damped  Dutch -roll  oscillation  which  shows  up, in  roll  and  sideslip»  xthc  large, amount  o£  adverse 
sideslip  due  to  an  aileron  input,  and, the  large  rudder  inputs  and  heavy  forces  ^required  to:  coordinate^it,.  eyen^widjithe 
light  sensitivity,  and^this  continual  nose'wing-rock  oscillation  any,  time  you  put  in  a  small  input -.were -really  discon¬ 
certing,  -  '  .  -  V  "  '  ‘l  ~ 

SPECIAL  PILOTING  TECHNIQUES 

You  do  need  to  use  a  lot  of  rudder  in  the  direction  of  the  aileron  input,  and  I  mean  a  lot. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  am  hot  fast  enough  with  the  rudder  to  dampen  out  these  oscillations  that  I  see  and  my  bank  angle  con¬ 
trollability  is  poor  and  my  disturbance  inputs  are  large.  I  think  that  adds  up  Jo  major  deficiencies^  'Controllability 
really  wasn’t  in  question,  the  airplane  was  stiff  enough  directionally  that  the  oscillations  never  got  out  of  hand  so  I 
don’t  think  ihat  that!s  a  .  problem.  In  turbulence,  best  efforts  ^required,  moderate  deterioration. 


•CONFIGURATION  '7  NSAi/lj'sAS  =  -0. 10  -PILOT  RATING  3  TURBULENCE  RATING  ,C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  was  that  this  was  a  reasonable  airplane  to  fly. 

ABILITY  TO  TRIM 

I  had  a  little  bit  of  difficulty  with  the  lateral  trim  on  this  configuration.  I  selected  the  aileron  gearing  quite 
high,  therefore,  making  the  trim  quite  sensitive  so  that  usually  I  was, rolling  slightly  one  way  or  to  the  other.  I 
had  a  little  difficulty  getting  the  airplane  trimmed  as  well  longitudinally  as  I  would  like  but  not  a  significant  factor,. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  600  deg/sec*  -  in.  ®  de8/flecJ  *  in. 

I  was  able  to  select,  at  least  the  aileron  gearing  without  too  much  regard  to  the  roll  characteristics  or  the 
dynamics  of  the  airplane.  I  selected  the  rudder  gearing  a  little  lighter  perhaps,  than  I  normally  would  have  liked 
because  there  appeared  to  me  to  be  a  noticeable  amount  of  adverse  yaw  and  it  was  *.o  my  advantage  to  have  slightly 
lighter  rudder  forces  In  order  to  be  able  to  take  care  of  this  adverse  yaw.  So  th>.i  forces  .that  1  ended. up  with  were 
quite  light.  The  displacements  were  small,  which  ITiked,  and  the  harmony  of  the  controls  in  all  three  axes  was 
quite  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

There  initially  seems  to  be  a  fair  amount  of  adverse  yaw  during  an  aileron  only  input.  Whatever  yaw  due 
to  roll  there  is,  is  really  not  significant  to  me.  When  I  put  in  an  aileron-only  input,  sideslip  does  build  up  in  the 
adverse  direction,  however,  because  it  is  in  the  adverse  direction,  it's  relatively  easy  to  coordinate  and  the  rudder 
inputs  required  arc  quite  normal.  As  for  oscillatory  characteristics,  there  does  seem<to  be  a  Dutch  roll  excited, 
but  it  seems  to  be  quite  high  i.i  frequency  and  damps  out  in  a  short  period  of  time.  As  far  as  turn  coordination  is 
concerned,  you  do  need  to  coordinate,  it  appears  to  be  quite  natural  so  that  I  don't  really  have  any  difficulty 
coordinating  the  airplane  and  I  don't  find  that  I  have  to  hold  any  rudder  in  the  steady  state. 

BANK  ANGLE  CONTROLLABILITY 

It  was  relatively  easy  to  achieve  a  given  bank  angle  and  I  could  roll  smartly  from  one  bank  angle  to  the  other 
and  1  noticed  a  little  bit  more  this  slight  feeling  of  nonlinearity  in  roll,  where  the  airplane  just  wanted  to  pick  up 
just  a  little  bit  in  roll,  but  I  was  able  to  adapt  to  that  and  1  could  stop  the  airplane  from  rolling  quite  easily  at  the 
bank  angle  that  I  wanted. 

HEADING  CONTROLLABILITY 

I  could  achieve  a  heading  with  this  airplane  quite  easily  and  I  did  find  that  the  airplane  would  oscillate 
noticeably,  maybe  a  couple  of  times,  before  it  would  settle  down  right  where  I  wanted  to,  but  this  happens  in  such 
a  short  period  of  time  that  it  really  wasn't  much  of  a  problem. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance,  I  thought  was  good  and  I  didn't  really  have  any  problems  doing  it  with  a  high  degree  of 
aggressiveness.  I  could  stop  the  needle  right  in  the  center  pretty  much  where  I  Wanted  it  and  very  little  oscillatory 
characteristics  when  attempting  the  tracking  task. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  the  disturbance  inputs  on  this  configuration  were  quite  noticeable  in  sideslip.  There  didn't 
seem  to  be  very  much  roll  due  to  the  disturbance  input,  but  the  sideslip  excursions  were  quite  noticeable  and  the 
airplane  moved  almost  a  hall  a  nose  width  to  some  of  the  disturbance  inputs  and  it  was  a  little  bit  more  distracting 
than  I  would  like  for  it  to  have  been. 
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LONGITUDINAL  CHARACTERISTICS 
No  comments. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I-think  the  characteristics. that  I've. seen  in  this  configuration  are  quite  suitable  for  the  fighter  mission  and 
I  think  they  are  suitable  without  improvement.  ..  . 

GOOD  FEATURES 

I  liked  the  fact  that.I  had  good  roll  control,  that  I  could  snap  the  airplane  around  and  fly  it  aggressively,  the 
fact  that  the  sideslip  excursions  that  I  did  see  were  small  and  that  they  clamped  out  in  a  very  short  period  of  time. 
The  lack’ of  roll  due  to  disturbance  inputs  I  would  add  as  a  good  feature. 

OBJECTIONABLE  FEATURES 

The  adverse  yaw,  and  I  find  that  I  have  to' coordinate  all  the  maneuversto  keep’the  sideslipdowh;.  I  would 
also  add  to  that,  however,  if  I  didn't  coordinate",  sideslip  never  got  out  of  hand  and  it-wasn't  something-tliat  was 
going  to  cause  much  of  a  problem,  but  certainly  my  gunnery  accuracy  would  be  reduced  if  I  didn't  coordinate. 

SPECIAL  PILOTING  TECHNIQUES 

None  really  required,  even  though  you  do  have  to  coordinate  the  airplane,  it's  in  the  proper  direction  and 
relatively  easy  to  accomplish. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  these  requirements  are  satisfactofy'withoutimpfovement.  I  think  the  discrepancies  that  I  have 
talked  about  are  certainly  mildly  unpleasant  deficiencies  and  that  some  pilot  compensation  is  required,  but  it's  only 
minimal.  On  the  turbulence  response,  certainly  more-effort  was  required  and  particularly; in  the  directional;  The 
sideslip  disturbances  that  I  saw  certainly  put;me  in  the  "more  effort  required"  however;  it  was  only  a  minor 
deterioration  in  performance. 


CONFIGURATION  7  NSMlL'sAS  =  *  °- 10  PILOT  RATING  5  TURBULENCE  RATING  D  ’ 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  impression  was  that  1  wasn't  going  to  particularly  like  it  as  it  seemed  to  have  quite  a  bit  of  side¬ 
slip  generated  with  an  aileron  input,one  of  those  kind  of  configurations  where  the  nose  of  the  airplane  seems  to  be 
connected  to  the  stick,  moves  back  and  forth  with  the  stick.  The  sideslip  was  in  the  adverse  direction,  it  wasn't 
all  that  difficult  to  coordinate  so  I  could  keep  the  sideslip  relatively  small.  Couldn't  do.an  outstanding’job  with  it  or 
even  a  good  job,  but  I  could  keep  it  down,  I  cQuld  maneuver  the  airplane  without  feeling  that  the  sideslip  was  getting 
out  of  control  and  as  I  played  with  it  more  my  technique  got  better. 

ABILITY  TO  TRIM 

The  lateral  seemed  to  be  not  as  good  as  the  directional,  I  had  a  tendency  to  roll  a  little  bit  one  way  or  the 
other.  It  did  not  detract  or  interfere  with  my  evaluation.  My  longitudinal  trim  was  good, 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

Lj  =  553  deg/sec*  -  in.  ^Sgg  ~  *5.0  dcg/sec*  -  in, 

I  had  to  Increase  sensitivity  quite  a  lot  on  the  rudder  and  the  aileron  over  what  we  started  with,  more  on  the 
rudder  than  on  the  aileron.  On  the  rudder  I  increased  it  quite  a  bit  in  order  to  counter  this  rather  large  amount  of 
adverse  yaw  that  I  was  generating.  The  forces  on  the  aileron  were  light,  the  forces  on  the  rudder  were  heavy. 
Displacements  were  reasonable  on  both.  Control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

With  aileron  only  inputs,  roll  seemed  to  be  reasonably  smoothjhowever,  quite  a  bit  of  adverse  yaw  was 
generated  and  required  rudder  coordination  to  keep  it  from  getting  out  of  hand.  The  sideslip  didn't  seem  to  affect 
the  roll  all  that  much  which  surprises  me  a  little  bit  and  the  roll  was  relatively  smooth.  When  I  coordinated  I  was 
able  to  do  a  much  better  job  with  the  roll  and  to  keep  the  sideslip  under  control.  Oscillatory  characteristics,  the 
airplane  seemed  to  be  quite  high  frequency  Dutch  roll,  not  very  heavily  damped,  but  not  lightly  either.  Oscillations 
show  up  mostly  In  the  turbulence  response  where  the  airplane  Is  quite  oscillatory,  particularly  directionally.  As 
far  as  maneuvering  coordination  requirements  are  concerned,  rudder  is  required  in  the  direction  of  the  turn  and  if 
you  don't  coordinate  you  end  up  getting  quite  large  sideslip  angles  generated, 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  bank  angle  1  thought  was  fair  to  good.  A  little  bit  of  a  problem  there  because  the  sideslip 
that  Is  generated  does  feed  Into  the  roll  but  not  an  awful  lot.  When  I  didn't  coordinate  the  airplane,  I  could  feel  It 
affect  my  roll  control  and  It's  at  such  a  high  frequency  that  I'm  not  able  to  keep  up  with  It  very  well. 
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HEADING  CONTROLLABILITY 


Heading  control  .was  a  tbit  of  a  problem  because  of  the  si?c  of  the  sideslip  angle  that  was  generated  from  an 
aileron  only  input  if  I  didn't  coordinate  and  I  wasn't  very  good  at  coordinating  the’  small  inputs,  the  ndso’would  move 
back  and  forth  as  I  would  move  the  stick  so  that  the  heading  control  really  wasn't  all  that  great. 

BANK  ANGLE  COMMAND  TRACKING  TASK. 

Performance  again  was  fair  to  goodi  I  was  able  to.  do  it  pretty  wall,  had  a  slight  tendency  to  oscillate,  I 
think  primarily  because  of  the  excitation  of  the  sldedip. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Really  quite  noticeable  directionally  and  a  quite  hign  frequency  directional  oscillation  showed  up.  It  did 
affect  the  roll  a  little  bit  and  there  is. a  greater  tendency  to  ovcrcontrol.in  bank  angle  in  the  prosoiwc  of  turbulence. 

I  think  perhaps  more  effort  is  required,  at  loasi  a  moderate  deterioration  in  my  performance  was  noted. 

LONGITUDINAL  CP  RACTER1STICS 

Longitudinal  handling  qualities  1  thought  were  good,  they  didn't  detract  or  degrade  the,  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I'm  willing  to  say  that  they  are  acceptable,  they're  not  satisfactory  primnrt)>  because  of  the  Urge  sideslip 
angles  that  could  be  generated  when  you  didn't  coordinate  and  thu  quite  high  frequency  .but  quite  significant  oscillation 
in  the  presence  of  turbulence  and  the  fact  that  sideslip  is  generated  everytimo  1  pul  in  an  aileron  input  ate  sufficient 
to  preclude  my  really  doing  a  good  job  in  the  air-to-air  role.  In  the  air-to-ground,  1  think  the  turbulence  response 
directionally  is  quite  degrading  on  that  and  it's  not  something  1  could  really  do  very  much  about. 

GOOD  FEATURES 

l  think  the  roll  performance  was  good,  you  did  have  to  coordinate  the  aileron  input  with  a  lot  of  rudder. 
OBJECTIONABLE  FEATURES 

I  think  the  large  sideslip  itself  is  objectionable,  I  think  It's  probably  good  that  it's  in  the  adverse  direction 
so  that  you  could  coordinate  and  do  a  reasonable  job  witli  it.  1  think  the  directional  response  to  the  disturbance 
inputs  falls  in  the  objectionable  category. 

SPECIAL  PILOTING  TECHNIQUES 

Lots  and  lots  of  rudder  is  required  in  the  direction  of  the  turn,  and  if  you  don't  coordinate  there  is  n  good 
chance  that  you  will  get  a  quite  largo  sideslip  angle  developed. 

TRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  tho  airplane  is  acceptable,  I  think  that  the  deficiencies  that  I  sec  are  down  in  tho  moderately 
objectionable  category  and  that  considerable  pilot  compensation  is  required. 


CONFIGURATION  7  NSu/Lh)  '  0,0  PILOT  RATING  1.5  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  was  that  I  was  going  to  Ilka  it  quite  a  bit  and  that  remained, 

ABILITY  TO  TRIM 

Ability  to  trim  In  all  three  axes  l  thought  was  good,  no  proolom. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 


”  500  deg/soc*  -  In.  =  29.5  dcg/soc1  -  in. 

|  On  the  aileron  sensitivities,  no  real  probtom  there.  1  think  1  could  have  selected  most  my  gearing.  My 

|  selection  gave  me  nice  light  aileron  forces.  It  was  a  vory  maneuverable  configuration.  Sideslip  excitation  was  quite 

‘  minimal.  So  that  there  was  no  compromise  in  the  aileron.  On  the  rudder,  there  was  very  little  sideslip  generated, 

<  and  it  really  didn't  need  coordinating,  but  a  little  normal  coordination  seemed  to  help.  Ihc  forces  In  all  three  axes, 

I  l  thought  wore  good.  They  were  light. 
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AIBPL»iWE  RESPONSE  TO,  PILOT- INPUTS,  ' 

Displacements  weie*  small;  'Control  harmenywas  .likewisessood.,  'Using  aileron,  input -without^  rudder,  in 
general  it  seemed, to  be  -umooth,  if  anything  a.  very-  f  light-amount  .of  acc-teration-.  could  He  felt, -  but;in,general'it  was. 
very,,  very  smooth.  Very  littlcsideslip  generated, .‘didn't  sper.d  all  mynmelooking  at  it,,  hut  it-scemed  to-be  a 
very  slight  amount  of  proverse  followed  by.a  slight  amount  of  adverse.  Coordination  wasn't  .really/requircd;*  The* 
airplane  seemed  to  be  very  stiff  directionally  so  that  any  oscillation*/  you  did  see  occurred  in  a  very  short  period  of 
time  and  dampened  out  very  nicely.  Maneuvering-coordination  requirements, ,;nc.."e  really  required; 

BANK  .ANGLE;  CONTROLLABILITY  ,  -  ... 

Bank  angle-controllability.-I  thought  was. very  good.  Didn't, aeem  to.be  a  -tendency,  to  overcontrol  or-oscillate. 
about  the  bank  angle  so  I  thought  I  could  do  a  good  job.  ... 

HEADING  CONTROLLABILITY  :  ^  . 

Heading  control  was  likewise,  I  thought’ excellent.  > 

BANK  ANGLE  COMMAND  TRACKING  TASK 

I  thought  my  performance  was  good.  I  could  attack  the  tracking  task  with  exuberance'. 

RESPONSE  TO  DISTURBANCE  INPUTS  * 

The  response  to  disturbance  inputs  seemed  to  be  mostly  in  the  directional  sense,  seemed  to  dampen  itself 
out  quite  rapidly  so  it  didn't  seem  to  be  much  of  a  problem.  Did  increase_theseffort*required-a-,iittlc'bit;.,b'ut:not'a. 
significant  deterioration, 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good  and  did  not  detract  from  the  lateral-directional.  In  general,  the  • 
combination  there  was  very  goed. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

So  I  think  these  characteristics  are  quite  suitable  for  the  air-to-air  mission.  I  like  the  fact  that  ve.-y  little 
sideslip  is  generated  and  what  little  is  generated  io  taken  out  quite  rapidly  by  the  airplane  dynamics.  I.think  the* roll 
performance  was  outstanding  and  the  bank  angle  controllability  was  likewise  good.  Air-to-ground  role,  very  similar 
comments.  Disturbed, me  a  little  bit  about  the  quite  noticeable  directional  response  to  turbulence.  Maycause  a 
little  problem  in  the  air-to-ground  but  1  don't  think  that's,  again,  significant. 

GOOD  FEATURES 

I  certainly  like  the  roll  capability  of  the  airplane.  I  like  the  fact  that  very  little  sideslip  was  generated  and 
the  fact  that  what  little  was  generated  seemed  to  dampen  itself  out  .quite  rapidly  and  was  not  a  significant  factor;* 

OBJECTIONABLE  FEATURES 

No  real  objectionable  features. 

SPECIAL  PILOTING  TECHNIQUES 

The  airplane  could  be  flown  without  rudder  coordination,  however,  I  found  a  little  bit  of  adverse  coordina¬ 
tion  seemed  to  help. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  quite  acceptable,  quite  satisfactory.  I  think  it's  approaching  the  highly  desirable 
category.  The  directional  response  to  the  turbi.imce  required  minimal  effort  but  significant  deterioration. 


CONFIGURATION  7  NSislL'SnS  =  +  -*0'  PILOT  RATING  1.5  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Initial  impression  was  that  it  was  going  to  bo  a  quite  good  airplane  and  that  the  lateral-directional  handling 
qualities  would  be  good. 


ABILITY  TO  TRIM 

Ability  to  trim  was  better  than  most  in  both  lateral  and  directional  modes.  Longitudinal  trim  was  likewise 


» 


SELECTION  or  AILERON  AND  RODDER  CONTROL  SENSITIVITIES 

L*iti  =  455  deg/sce*-in.  =  ^.5  deg/sec? -in. 

There  was  no  compromise  on  the  ailerons,  just  matter  of  getting. sensitive. control,  so  thatT-could-get-good- 
roll  with  very-  light  forces.  The  rudder, -it  was  really  one. of-those.things'wher’e-you  didn't  really  need  the.rudder. 

So  I  accepted  with  what  I  had  started  out  with.  Aileron  displacements  quite  small,  rudder,  as  I  said,  not  used.- 
The  control  harmony  was  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Airplane  response  to  aileron  input  without  the  rudder,  was  ,  lite  smooth,  there  seemed  to  he  a  little  bit  of 
proversc  yaw  generated,  but  not  enough  to  make  much  of  a  different  I  really  didn't  coordinate  that.  As  far  as 
oscillatory  characteristics,  the  Dutch  roll  seemed  to  be  very  stiff,  .  d  very  well  damped.  There  is  no  problem. 
Maneuvering  coordination  was  really  not  required. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  desired  bank  angle  was  quite  good.  A  little  bit  c-f  tendency  to  overahoot'but  I  think  that 
was  more  related  to  the  aggressiveness  at  which  I  went  at  it,  because  1  tended  to  fly  this  configuration  quite  aggres¬ 
sively,  than  a  function  of  the  airplane  itself. 

HEADING  CONTROLLABILITY 

Heading  control  was  quite  good,  the  airplane  seemed  to  be  quite  stiff  directionally.  So  the. heading  you  could 
stop  pretty  much  where  you  wanted  it.  It  also  seemed  to  be  well  damped. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

1  thought  the  performance  was  good.  No  real  problems  involved.  The  only  problems  would  be  my  own 
aggression. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  shov'ed  up  mostly  in  sideslip  and  you  could  feel  the  airplane  move  quite  a 
bit,  with  quite  a  bit  of  side  acceleration,  I  think  it  was  in  the  more  effort  required  out  minor  deterioration  in  per¬ 
formance  if  even  that  much. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  no  problem.  Did  not  detract  from  lateral-directional  evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

In  the  air-to-air  role  I  think  that  it  is  quite  good.  I  like  the  snappy  roll  response,  I  like  the  maneuverability, 
I  like  the  fact  that  very  little  sideslip  is  generated  and  the  fact  that  what  sideslip  is  generated  seems  to  have  a  high 
enough  frequency  so  that  it  it.  taken  out  quite  rapidly  so  tven  though  you  could  see  the  sideslip  needle  move  back  and 
forth  there  isn't  much  I  could  do  about  it.  I  think  the  air-to-ground  role,  the  only  problem  that  I  could  foresee 
would  be  the  sideslip  response  to  turbulence.  In  general,  I  think  it  is  a  pretty  good  airplane  for  both  roles. 

GOOD  FEATURES 

I  like  the  fact  that  my  bank  angle  control  was  good,  precise,  I  like  the  fact  that  very  little  sideslip  was 
generated.  I  didn't  have  to  coordinate  so  I  didn't  really  have  to  worry  about  the  sideslip  very  much. 

OBJECTIONABLE  FEATURES 

The  major  response  was  in  sideslip,  it  was  quite  crisp  to  turbulence  or  random  disturbance  for  this  configuration. 
SPECIAL  PILOTING  TECHNIQUES 

No  real  special  piloting  techniques  involved. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  deficiencies  that  1  see  here  are  negligible,  I  think  that  it  is  a  real  good  airplane,  pilot  compen¬ 
sation  not  a  factor.  I  would  like  to  sec  a  little  less  sideslip  generated  I  think  in  the  proverse  direction  and  I  would 
like  to  sec  a  little  less  turbulence  response  in  the  sideslip. 


CONFIGURATION  7  NSti /^s  '  *  C‘  15  PILOT  RATING  A  TURBULENCE  RATING  B 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

First  impression  was  that  it  wasn't  going  to  be  too  bad.  The  combination  of  the  roll  sideslip  coupling  and 
the  high  frequency  of  the  Dutch  roll  were  interesting.  Some  things  were  good,  soma  things  were  bad. 
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ABILITY  TO  TRIM  ...  ..  .. 

Ability  to  trim  In  all  three, axes.was^good.. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L's  =  315  deg/secf-in;  Ns  -  22. 5  deg/secl-in. 

•  Mi  •  '  . 

/Aileron  was  a  bit  ofacomprojsiise;  I  started  goihg'up  In  sensitivity  .to  the  point. where.  1  got  theailerontoo 
sensitive  and  had  to  back  off.!  There  seemed  to : be. ai noticeable  connection  between  light  sensitivity  and.bank  angle', 
controllability.  With  high  sensitivity  there  was. greater. tendency. to.'overcontrpl.and  oscillate  in  bank.angle.,  On'the, 
rudder,  there  seemed  to  be  a  small  amount  of  proverse  yaw  initially,  followed  by  a.  kind  of  large  amount  of  adverse 
yaw  so  it  was  oho  of  those  things  where  the  sideslip  goes  back  and  forth  and  l  am  not  that  good  with  my  fi.et  to 
coordinate  somethihgTike  that.  Consequently,  the  rudder  didn’t  do  much-work  because  there  wasn't  iruch  that  I 
could  do  to  help  the  problems  by  using  the  rudder.  In  general,  the  aileron  forces  that  I  came  up  with  were  satis¬ 
factory,  they  were  light...  Displacements  were  small,  same  on  the.rudder,  and:contrql. harmony  in  gercra/  was  good. 

AIRP1ANE  RESPONSE  TO  PILOT  INPUTS 

Response  to  aileron  input  without  rudder,  there  was  a  tendency  for  the  sideslip  to  start  out  on  the  proverse 
direction  and  come  back' in  the  aoverse  direction  and  it  didn't  seemto  have  a.tremendous  effect  on  my  roll ^response 
but  there  was  a  noticeable  tendency  for  the  airplane  to  speed  up  a  little  bit  in  roll."  I  really  couldn't  cooYdinate  very 
well  because  of  this  changing  requirement  bn  the  rudder,  first. one. direction  than  the  other  and  the  fact  that  it> seemed 
to  be  a  high  frequency  configuration/  Seemed  tobe  very  little  oscillation  in  this,  but  the  little  oscillation  you  did  feel 
was  very  high  frequency  and  you  could  feel  the  side  acceleration  quite  a  bit.  As  far  as  maneuvering  coordination 
requirements,  coordl,  ation  was  required  and  difficult  to  do. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle,  depended. quite  a  bit  on  ho.w  aggressively  you  wished  to.go  after  things.  I 
could  roll  around,  and  stop  reasonably  close  to  the  attitude  that  I  wanted. 

HEADING  CONTROLLABILITY 

Heading  control  really  wasn't  very  difficult  although  sideslip  was  excited  for  an  aileron  input,  both  starting 
and  stopping  rolling  maneuvers.  The  Dutch  roll  was  high  frequency  and  well  damped  so  that  the  airplane  stopped 
pretty  much  where  you  would  want  it. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Performance  was  fair  to  good  with  a  very  slight  tendency  to  ovcrcontrol  and  a  very  slight,  tendency  to 
oscillate  about  the  bank  angle. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  noticeable,  mostly  directionally.  The  airplane  really  seemed  to  move 
directionally  but  come  right  back.  The  airplane  damped  itsch  out  quickly  enough  directionally  that  it  wasn't  much 
of  a  problem. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  did  not  interfere  degrading  the  lateral  directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  am  willing  to  say  that  it  is  not  satisfactory,  primarily  because  of  the  cross  coordination  requirements 
and  the  fact  that  the  nose  has  this  high  frequency  oscillation  cverytime  you  start  and  stop  bank  angles.  Not  an 
awful  lot  I  can  do  to  compensate  for  it  except  to  cut  down  my  gains.  Air-to-ground  -  I  think  you  would  have  very 
similar  problems  there,  but  because  of  the  stiffness  it  might  be  a  better  air-to-ground  vehicle  than  air-'.o-air. 

GOOD  FEATURES 

You  can  maneuver  the  airplane  rapidly,  but  not  as  precisely  as  you  would  like. 

OBJECTIONABLE  FEATURES 

They  lie  mostly  in  the  coordination  requirements,  coordination  with  rudder  one  way  and  then  the  other, 
which  happens  so  fast  it  is  very  difficult  to  do.  My  ability  to  improve  upon  the  accuracy  of  the  vehicle  is  very  poor 
in  the  directional  sense.  The  improciscncss  of  the  bank  angle  control  is  a  minor  objection. 

SPECIAL  PILOTING  TECHNIQUES 

I  gusts  you  could  work  at  learning  to  coordinate  the  thing,  I  couldn't  do  it  very  well. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

The  airplane  is  not  satisfactory  at  it  it.  It  certainly  has  some  minor  but  annoying  deficiencies.  In  tur¬ 
bulence  the  biggest  problems  were  directional  problems,  but  really  not  a  significant  deterioration  of  my  perfor¬ 
mance. 
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CONFIGURATION  ,  12  iNsfrjfL'fa  =-;oJi6 
INITIAL  IMPRESSiONrAND  GENERAL  COMMENTS 

My  .initUl  impre»»ion  th*t;itlwa*  going  to 

to.be,  ‘  -•  jv-T"  ' 


PILQT-iRATING  <}}  -TURBULENCE -RATING’  =G 

be,an  impp*»lble  configuration  ahdithat  is  whatjlt  turned  out. 


ABILITY  TO  TRIM 


-  .  Directional  trim  •eemedito'be  airrightj  laterally,  rot  sogood.  In  smoothair  you  coulddo.itbut  in  any 

little  bit  of  turbulence  ypu  got  a-rolloscillatlongolng.  iRespqnse  to  trim.wcs  good,,  no  problem. 

SELECTION  OF  AILERON  AND'RUDDER  CON  TROL  SENSITIVITIES 


■kfj,  =  '370  deg/aec*'_ln.  =  d2  deg/sec*-ln. 

* out  the  aileron  with  a  relhtlyeiy  low  sensitivity. and  atayedithere  because  the, rapid  roll  responses. 

tended  to  couple  me  with  thealrplane  and  I  just  looked  llke  I  was  makingthingsworae.  So  keeping  the  lower 
sensitivities  helped  reduce  some.of  these  oscillations  that-resulted  from  turbulence.  :So',compromIse  was  just  a 
QiajjCr  °*  keeP‘.n8  l°w  because  there  is;really  no  way  you'could'do  the. fighter  task  wlth’thisconfiguratlon. 
Rudder,  there  seemed  to  be  adverse  yaw  and  l  kept  going  up  on  the  sensitivity.'in  order  to  control  that  a  little  better. 
So  I  ended  up  wlth  heayler  forces  on-both  the  aileron  and. the  .rudder  than  I  would  haveTiked.  Control  harmony  was 
good,  displacements  were  okay.,  !  :  '  < .  - 


AIRPLANE  RESPONSE  TO  PILOT-INPUTS' 


Aileron  only  produced  a  very  rapid  roll  response  with  a  lot  of  Dutch  roll1  superimposed  at  very  high 
frequency  and  a  little-bit  of  sideslip -gene  rated  in  the  adverse’directlon.  .It  was  -in  the  noticeable  category  so  that 
you  would  want  to  try  to  coordinate  Tt  to  keep  the  sideslip  .lower  than  whatj  It  would  go  to  by,  itself.  Oscillatory 
characteristics,  that's  the  name  of, this  configuration.  There  was  a  continuous  high  frequency  lightly  damped 
oscillation.  Maneuvering  coordination  requirements  require  use  of'thc  rudder  in.the  normal  direction  arid  I  think 
quite  a  bit  to  keep  the  sideslip  down  where  you  would  like.  Not  that  you  are  getting  very  Urge  sideslip  angles  but 
the  fact  that  it. is  there,  itls'creatlng  a. problem.-  -  ' 


BANK  ANGLE  CONTROLLABILITY 


Bank  angle  controllability  is  practically  nil,  because  of  the  continuous  roll  oscillation.  -It  was  very 
uncomfortable,  with  very  high  accleratlori  experienced  at  the. pilot  station  and  alrhost  divergent  oscillations  in  bank 
<iin£ic*  ' 

HEALING  CONTROLLABILITY 


.,  Jhe  heading  control,  the  oscillations  that  you  see  are  pretty  symmetrical,  the  airplane  seems  to  bo  stiff 

directionally  so  that  heading  control  is  no  problem  but  to  turn  and  roll  out  oh  a  point  that' you  want  is  not  so  easy. 
Heading  control  is  degraded  but  it  s  not  the  kind  of  ,  rol.iem  that  you  see  where  vou  are  generating  lots  of  sideslip 
angle.  Here  you  have  very  high  frequency  but  not  very  much  movement  directionally.  ’ 

BANK  ANGLE  COMMAND  TRACKING  TASK 


Bank  angle  tracking  task  was  almost  Impossible.  The  major  problem  was  the  quite  high  frequency, 
oscillation  aggravated  by  the  pilot  to  the  point  that  sometimes  it  was  near  divergent. 


roll 


RESPONSE  TO  DISTURBANCE  INPUTS 


Response  to  disturbance  input  -  really  out  of  this  world.  We  were  in  quite  a  bit  of  real  turbulence  and  the 
reoponse  is  very  similar  but  I  think  there  is  more  roll  response  to  random  disturbance  than  there  was  to  the  real 
turbulence.  Anyway,  the  response  to  disturbance  is  really  degrading,  down  to  where  the  best  efforts  required  and 
to  where  some  task,,  could  not  be  performed  without  quite  a  large  deterioration  in  performance. 

LONGITUDINAL  CHARACTERISTICS 


Longitudinal  characteristics  were  good.  They  didn't  degrade  the  lateral-directional  evaluation. 
SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

...  .  1  d°  n,ot  feel  that  theY  are  acceptable,  controllability  is  really  in  question  with  continuous  bank  angle 

oscillations  of  the  magnitude  that  I  was  seeing.  Air-to-ground,  I  think  it  would  be  nearly  impossible  trying  to 
attack  a  ground  target  in  even  a  small  amount  of  turbulence,  so  it's  not  possible  to  perform  the  fighter  mission  with 
these  characteristics. 


GOOD  FEATURES 


There  were  none. 
OBJECTIONABLE  FEATURES 


The  quite  large  roll  oscillation,  the  high  frequency,  the  large  side  accelerations  experienced  and  the  light 
damping  of  the  Dutch  roll  are  objectionable.  The  fact  that  you  can't  even  do  mild  bank  angle  turns  with  any  degree 
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of  precision  is  objectionable  and  the. turbulence  response  is  likewise  objectionable,  just  a  very  uncondfortable  air¬ 
plane  all  the  way-around,- and.very.difficult  to  fly..  ' 

SPECIAL  PILOTING  TECHNIQUES  _ 

A  Tittle  bit  of  coordination  in  the  adverse  direction  is  required.  It's  a  help,  but  really  not  much' is  going  - 
to  help  this  configuration. 

PRIMARY  REASON  FOR  THE  PILOT  RATING  '  ' 

Controllability  really  is  in  question,  intense  concentration  is  required  for  control.  You  can  ease  up  oh' the 
control  and. the-oscillations  -will  die  out  eventually,  and  unless  you  really  persist. in  what  you  are  doing,  you  won't 
lose,  control. 


CONFIGURATION,  12  =  -.06  PILOT  RATING  7  TURBULENCE  RATING  <G 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

Most  outstanding  thing  about  the  configuration  was  the  really  large  lateral  acceleration.  They  were  high 
frequency  and  in  general  it  made  for  a  difficult  and  uncomfortable  ride.  , 

ABILITY  TO  TRIM 

Ability  to  trim  on  that  one  was  pretty  good,  both  laterally  and  directionally.  The  longitudinal  was  also  good. 

SELECTION  OF  AILERON  .AND  RUDDER  CONTROL  SENSITIVITIES 

=  380  deg/sec* -in.  ^f*p  =  31*6  deg/sec'-ln. 

I  cut  down  the  sensitivity  on  the  ailerons  to  try  to  reduce  the  large  lateral  accelerations,  following  an 
aileron  input,  but  not  to  the  point  that  It  was  really  heavy  to  fly,  still  had  relatively  light  ailerons..  There  was  a  bit 
of  a  compromise  there.  There  was  a  little,  what  appeared  to  me  to  be' adverse  yaw  due  to  an  aileron  input  and  this 
required  coordination  in  the  proper  direction,  so  I  lightened  up  the  rudder  so  that  I  could  get  the  coordination.  Dis¬ 
placements  were  small,  in  both  the  rudder  and  the  ailerons  and  control  harmony  in  general  was  pretty  good. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Airplane  response  to  an  aileron  input,  the  most  noticeable  thing  was  the  high  side  acceleration  that  accom¬ 
panied  any  aileron  input.  There  was  a  Dutch  roll  excitation  which  seemed  to  be  high  frequency  and  lightly. damped 
and  seemed  to  carry  over  into  the  roll  rate  quite  noticeably.  I  coordinated  but  I  was  not  good  enough  with  my  feet 
to  perfectly  coordinate.  So  consequently  I  did  excite  the  Dutch  roll  on  almost  every  aileron  input.  Oscillatory 
characteristics  were  a  predominant  feature.  Coordination  requirements  -  you  <lld  heed  to  coordinate  the  airplane 
and  you  needed  to  coordinate  it  in  the  proper  direction. 

BANK  ANGLE  CONTROLLABILITY 

My  ability  to  achieve  the  desired  bank  angle  was  very  poor.  As  I  mentioned,  any  time  l  put  in  an  aileron 
input  I  did  excite  the  Dutch  roll.  The  Dutch  roll  with  its  high  frequency,  lightly  damped  character  and  its  relatively 
high  roll  to  sideslip  ratio  did  stir  up  the  bank  angle  so  that  yvu  never  could  really  roll  to  and  stop  precisely  on  the 
bank  angle. 

HEADING  CONTROLLABILITY 

Heading  control  wasn't  any  better  than  the  bank  angle  control.  The  oscillations  tended  to  occur  about  the 
the  wings  level  or,  whatever  attitude  you  were  at,  so  that  you  could  keep  the  heading  pretty  well. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Bank  angle  tracking  task,  performance  was  poor  and  the  roll  rate  was  very  rachety  so  that  It  looks  like  I  am 
doing  the  thing  in  steps.  Rolling  from  one  bank  angle  to  the  other  was  difficult,  not  a  very  smooth  maneuver,  and 
then  stopping  at  the  bank  angle  was  poor, 

RESPONSE  TO  DISTURBANCE  INPUTS 

Fantastic  in  their  magnitude  and  their  sharpness  and  the  lateral  acceleration  associated  with  them.  It  is 
very  poor, 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  probably  one  of  the  best  things  about  the  configuration.  It  did  not 
interfere  or  detract  from  the  lateral  directional. 
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SUITABILITY  OF' THE  AIRPLANE  CHARACTERISTICS  FOR.THEFIGHTER  MISSION  ^  (  . 

These  characteristicsfor  the  fighter  mission  are  completely  unacceptable  eitherfor  the'air-to-air  or  'the  ' 
air-to-ground  and  the  primary  reasons  being. the  large  lateral  acceleration!),  the  impreciseness,  of, the .bankangle 
control  and  the  extremely,  large  disturbance  response.both  laterally  and  directionally." "  »- 

GOOD  FEATURES  '  '  •  '•  '•  '  s'  "  '  [  .  .  {- 

There  weren't  any  good  features  . to  speak  of.  ,  ,  _  .  v  . 

OBJECTIONABLE  FEATURES  .  ; 

First  of  ali/my  major  objection,  I  can't  make  it  strong  enough, 'the  jsxtreme  lateral 'acceleratiohssihyolved 
with  any  kind  of  an  input  is  quite  objectionable.  The  Impreciseness  with  the  bank  angle  control  is  a, strong  objection 
and  the  very  rachety  type  roll.control  is  objectionable.  Then  thedight  damping  associated' with  the  Dutch  roll,  all 
combined  to  make  a  very  objectionable  configuration. 

SPECIAL  PILOTING  TECHNIQUES-  • 

Special  piloting  techniques  -  all  you  can  do  Is  fly  the  airplane  less  aggressively  and  try  to  avoid  these  large 
lateral  accelerations  and  stay  out  of  turbulence. 

PRIMARY  REASON  FOR  THE  PILOT  RATING  • 

Tape  ended  here  •  further  comments  lost. 


CONFIGURATION  12  Nt  Il's  =0.0  PILOT  RATING  6.5  TURBULENCE  RATING  G 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS. 

My  Initial  impression  of, the  configuration  wa6'that’I  wasn't  particularly  going  to  like  it.  Then  when  I  flew  it 
in  smooth  air  I  liked  it  pretty  well.  But  In  any  turbulence  or  even  slightly,  natural  turbulence  lt's  a,  pretty  wild  air¬ 
plane.  ’ 

ABILITY  TO  TRIM 

It  was  pretty  good.  . 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL, SENSITIVITIES 

bg  =  340  deg/sec* -in,  =  25. 5  deg/sec* -In. 

On  the  aileron  I  was  able  to  select  nice  light  ailerons.  Perhaps  I  had  them  too  light  because  my  precision 
of  control  was  vary  poor.  I  cut  down  on  the  sensitivity,  precision  didn't  get  any  better  but  the  roll  control.got  very 
heavy  so  I  went  back  to  the  light  and  so  I  had  to  put  up  with  Imprecision.  Really  didn't  need  much  rudder  control 
on  that  one.  Sideslip  was  very  close  to  center  even  though  it  was  oscillatory  when  it  was  disturbed.  F orces  in 
general  were  light  both  laterally  and  directionally.  Displacements  were  email,  the  control  harmony  was  good, 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

With  aileron  only,  the  roll  rate  In  smooth  air  was  reasonably  smooth  and  sideslip  disturbances  were  small, 

I  didn't  have  to  coordinate  so  there  wasn't  any  difference  with  the  rudder.  The  airplane  is  quite  oscillatory. 

Seems  to  be  quite  high  frequency  and  quite  lightly  damped.  Maneuvering  coordination  requirements  were  minimum, 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  desired  bank  angle  was  relatively  poor  because  I  had  a  tendency  to  both  overcontrol  and 
to  set  up  a  small  oscillation  about  the  desired  bank  angle.  I  wasn't  too  bad  in  smooth  alrf  In  any  turbulence  or  just 
a  little  disturbance  in  the  air  my  precision  In  bank  angle  control  deteriorated  rapidly. 

HEADING  CONTROLLABILITY 

Heading  control  is  no  problem.  The  oscillations  are  pretty  much  symmetrical  so  that  they  didn't  create  any 
heading  problems. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

During  the  bank  angle  tracking  task  I  had  a  tendency  to  overcontrol  in  bank  angle  and  to  oscillate  about  the 
bank  angle.  To  a  lesser  degree  in  smooth  air,  but  really  dramatic  in  rough  air. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs  was  fantastic.  Random  disturbance  inputs  are  quite  strong  In  rolling  and 
sideslip.  Accelerations  experienced  by  the  pilot  particularly  in  the  head  region  were  quite  high. 
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LONGITUDINAL  CHARACTERISTICS  ;  • 

'  Longitudinal  handling  qualities  were  okay.  It  did  not  detract  from  or  degrade  lateralr directional  evaluations. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

•In  smooth  air,  if  you  can  guarantee  flying  in. smooth  air  all  the  time,,  with  these  characteristics  they  are 
acceptable.  :I 'think  the  inprecision  that  you  see’in  bank' is  on  the  acceptable- range  in  smoothairl  ^However,  in. 
tcrbulenceT  don't  feel  that  th'e  characterlstics  are  satisfactofy'or  acceptablereven;  Ih'the  air-to-air-roleyou 
wouldn't  be  able  to  track;  in  turbulence  air-to-ground,’  it- would  be 'even  worse  slncechances  of  encountering  tur¬ 
bulence  are  greater. 

GOOD  FEATURES 

The  fact  that  ,n  smooth  air  the  sideslip  disturbances  were  small.the  airplane  was  stiff  directionally  so  that 
you  can  maneuver  without  having  to  coordinate,  "  The  roll  performance'was-goodl 

OBJECTIONABLE  FEATURES 

.The  major  objection!)  are  the  random  disturbance  phenomenon  in. the  roll  and-sideslip  and  the  severe  side 
accelerations  experienced  during  these  disturbance  maneuvers.'  One  objection  is  the  slight  tendency  to' overcontrol, 
a  little  tendency  to  oscillate  in  bank  angle.  It  really  picks  up  when.you  get  into  any  kindof  disturbance. 

SPECIAL  PILOTING  TECHNIQUES 

Rudders  weren't  really  required.  You  could  maneuver  the  airplane  quite  aggressively  with  just  the  ailerons 

alone. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

Lthlnk  in  smooth  air  you  could  do  a  reasonable  job  but  in  turbulence  adequate  performance  is  really  not 
obtainable.  I'm  £olng  to  give  you  a  borderline  rating  on  that  just  for  that  reason. 


CONFIGURATION  12  =  +  0.  10  PILOT  RATING  9. 5  TURBULENCE  RATING  G 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

In  general,  it  was  a  pretty  miserable  configuration,  which  was  not  at  all  flyable.  It  was  controllable,  but 
not  flyable  in  the  context  of  the  mission. 

ABILITY  TO  TRIM 

Directional  was  pretty  good,  laterally  is  good,  but  you  have  to  wait  for  the  oscillations  in  bank  angle  to 

die  out. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

LgM  =  276  deg/sec1 -in.  ^Srp  ~  24,0  deg/aec*-in> 

On  the  aileron*  I  locked  at  gear  ratios  lower  than  what  we  started  out  with  in  an  attempt  to  cut  down  some 
of  this  continuous  lateral  PIO  but  it  just  took  more  effort  to  get  in  the  control  Inputs  so  that  we  went  back  to  what 
I  think  was  the  original  gear  selection  and  stuck  with  that.  Forces  that  I  ended  up  with  are  OK,  displacements  OK, 
both  rudder  and  the  ailaron,  The  airplane  had  r  ite  a  high  frequency  Dutch  roll  oscillation,  I  didn't  stand  much  of 
a  chance  of  keeping  up  with  it  with  the  rudder  so  I  really  didn't  use  the  rudder.  I'm  not  sure  that  the  rudder 
sensitivity  selection  has  any  meaning.  Control  harmony  was  good  -  again  not  using  rudder. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Aileron  only,  there  was  a  quite  noticeable  oscillation  in  bank  angle  any  time  you  put  in  aileron.  It  looked 
like  the  little  bit  of  sideslip  that  was  generated  was  in  the  proverse  direction  initially.  The  airplane  is  highly 
oscillatory  In  bank  angle.  Maneuvering  coordination  is  not  required,  the  sideslips  generated  are  small,  and  fast, 
it  made  things  worse  when  I  tried  to  coordinate. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  is  Impossible  unless  you  are  willing  to  wait  and  just  accept  what  you  get  - 
anytime  you  do  anything,  even  with  a  slight  bit  of  aggression,  you  aet  up  a  PIO  and  as  you  crank  up  on  your  gain  it 
tends  to  go  divergent,  so  bank  angle  controllability  with  any  degree  of  proclsion  is  practically  nil.  Simply  trying  to 
fly  level,  the  airplane  was  oscillating  in  bank  angle. 

HEADING  CONTROLLABILITY 

The  airplane  stays  pointed  in  the  direction  you  are  going  but  oscillates  about  that  heading  if  you  try  to  keep 
the  wings  level. 


BANK  ANGLE  COMMAND  TRACKING  TASK  ,* 

It.wasnot  posiibleitd.  do  the  bank.angle  tracking. tank  with  any  degree  of  precision  and  kesping-theneedle  in 
the  center  was  about  the  best "I  could  do.  ’  .  .  . 

RESPONSE  TO  DISTURBANCE  INPUTS 

‘  ,  •  _  ,  -  _  .  -  .  .1;.  ,  ' 

Random  disturbance  responses  were1  reaUy.  out  of  this  world.  Large,  bank  angles  are  developed  and  the  air-; 
plane  just  seems  like  it.flies  itself  and,when  I,get  in  and  tiy  to  stop  the;largebank'angle  oscUlations. l  tend. to  make 
thingsiworse,  -so. response. to  random  disturbance, is- rekHy, bad  and  the. best-efforts,. required.  '  V-  . 

LONGITUDINAL  CHARACTERISTICS  " 

Longitudinal  handling  qualities  are  okay,  didn't  detract  in  the  al.eady  poor  lateral. 

SUITABILITY  OF  .THE  AIRPL/  ,<E  CHARACTERISTICS  FOR  THE  FIGHTER,  f.-iiSSION 

They  are  definitely  not  suitable.  I  think  you  are  approaching  the  point  where, the  airplaneiis' questionable 
whether  it  would  really  be  controllable  when  you  are  doing  the.task  aggressively  in  bank  angle  because  some  of 
these  oscillatione.that  I  saw  in  the.tracklngtask  were:approaching.divergent.  All  L had  to  dowas  ease  up  on  my 
gain  and.it  went  away  -  so  it's.not  to  the, point  whereit's  uncontrollable, ,  but' it's  pretty  close.  to  it.  Air-to-ground 
the  turbulence  I.think  would  really,  ruin  this  configuration.,  The'bank  angle  control ,1s, not  sufficient  to  do  anything; 
with  precision. 

GOOD  FEATURES 

No  good  features  to  speak  of, 

OBJECTIONABLE  FEATURES 

Continuous  pilot  induced  roll  oscillation  and  inability  to, control  bank  angle>evenmildly. precisely  Is. quite 
objectionable  -  it's  just  not  possible  to  do  the  fighter  mission  with  these  characteristics.  There  are  quite  large 
side  accelerations  felt  at  the  pilot  stations,  large  disturbance  in  bank  angle  to  random  disturbance  Inputs  are  fairly 
objectionable. 

SPECIAL  PILOTING  TECHNIQUES 

You  have  to  fly  the  airplane  with  quite  low  gain  and  you  just  end  up  bracketing  various  bank  angles  so  that 
you  still  don't  have  very  good  control  of  it. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

You  can  control  the  airplane  -  it's  not  uncontrollable  but  when  you  try  to  get  into  a  tight  tracking  situation, 
the  airplane  goes  divergent  in  bank  angle.  Quite  a  bit  of  pilot  compensation  is  required  to  retain  control.  In 
turbulence,  it's  really  down  in  the  best  efforts  required. 


CONFIGURATION  12  =  +  0. 20  PILOT  RATING  7. 5  TURBULENCE  RATING  E 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  Impression  was  that  the  configuration  wasn't  going  to  be  very  good.  Obviously  a  configuration  that 
I  can  t  maintain  a  precise  bank  angle  with  is  not  very  good  for  the  fighter  mission.  . 

ABILITY  TO  TRIM 

Lateraily  trim  was  poor  because  as  I  tried  to  get  the  airplane  wings  level,  there. was  a  tendency  to  PIO  in 
roll.  When  I  took  my  hands  off  the  control,  it  would  dampen  itself  out  and  It  was  obvious  that  I  was  causing  the 
oscillatory  tendency.  It  seemed  to  be  a  pretty  stiff  airplane  so  getting  it  trimmed  directionally  was  no  problem. 

The  longitudinal  trim  was  okay,  no  problems.  '  • 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  341  deg/sec* -in.  ^Sgp  ~  ^  deg/sec*-ln. 

{  I  selected  relatively  light  ailerons  initially  and  then  had  to  cut  them  down  because  it  looked  like  the  lighter 

»  0,6  Sreater  the  tendency  to  lateral  PIO.  Perhaps  I  didn't  cut  them  down  enough  becausb  the  tendency  to 

'  *?,  ^as  there.  So  that  was  a  little  bit  of  a  compromise  although  the  forces  that  I  ende  1  up  with  were  quite  light. 

,  Displacements  were  small.  There  was  a  little  bit  of  proverse  yaw,  but  the  magnitude  was  so  small  that  I  really 

couldn  t  coordinate  it  anyway  and  it  oscillated  so  fast  that  I  didn't  have  a  chance  to  coordinate  it.  I  just  accepted  tbe 
rudder  sensitivity  that  was  given  to  me  because  I  wasn't  using  the  rudder.  But  the  forces,  displacements,  and 
harmony  of  the  rudders  compared  to  the  other  two  axes  was  good. 


200 


! 


AIRPLANE  RESPONSETO  PILOT  INPUTS 

Airplane  r&iponce  to  an  aileron  input  without  the  rudder,,  it  looked, lik'j  a  very  email  amount  oi‘  proveree 
yaw  generated  to  an  aileron  input,  :but  the  dynamic*  excited'the^Dutch  roil  which  wisquite  oscillatory. so  that  the  roll 
rate'itseh' was  quite  rctchety.  I  really, didn't  have  to  coordinate' it  because  the  sideslip  disturbance^  were  quite 
small,  Maneuyer. coordination  requirements  were_mihimal  because  the  coordination  attempts  that  I  .mode  really 
didn't  help  the  situation. 

BANK  ANGLE 'COIJT ROLLABILITY,  _  .  4  _  .  .  . 

A  desired  bank  angle  is  just  impossible  to  acquire  undhdlii  very  tightly  without  setting  up  a  quite  noticeable* 
lateral'PIO.  It  dido's  s  eem  to  really  be  divergent,  but  itwould  get'a't  leaift  io  neutraUy.'damped;'  ' ' 

HEADING  CONTROLLABILITY  ’ 

■  When  !  tried  to  roll.it  on  the  headings  the  airplane  wi,  Id  oscillate  In  cask  angle,  so  my  ability  to  hold  a 
heading* really* wasn't  very'good  and  that's  not'.hecause  of  the  sid’Jilip  disturbances,  just  the5 fact  that'trying  to  hold 
a  heading  with  tbo  airplane,  oscillating  5  or  10"  bank  either  side  is  not  very  good. 

■BANK  ANGLE  COMMAND  TRACKING  TASK 

Bank  angle  command  tracking  was  nearly  impossible.  My  performance  there  was  extremely  poor  an'd  the 
■problem  Is  primarily  the  lateral  oscillation. 

(RESPONSE  TO  DISTURBANCE  INPUTS 

The  response  to  disturbin'  j  Inputs  was  quite  large,  as  a  matter  of  fact' we  dumped  the  system.  T  was  getting 
large  roll  disturbances  with  this  configuration  so  that  random  disturbances  really  did  complicate  the  problem. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  okay  and  didn't  detract  from  th.s  lateral-directional. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  I/iSSlON 

These  characteristics  are  not  at  all  suitable  for  the  air-to-air  or  air-to-ground  mission.  Inability  to  track 
a  given  bank  angle,  to  coordinate  the  sideslip,  and  the  tendencies  toward  late  ral  PIO  just  negate  my  ability  to  per¬ 
form  those  tasks. 

GOOD  FEATURES 

Thu  only  good  feature  was  the  longitudinal.  Another  good  feature  I  think  we  could  put  into  that  category  is 
the  fact  that  the  sideslip  disturbances  weren't  very  large  and  the  fact  that  the  lateral  PIO's  didn’t  tend  to  go 
divergent. 

OBJECTIONABLE  FEATURES 

The  primary  objectionable  feature  if  the  lateral  PIO  tendency,  the  very.  ligh:\  damped  Dutch  roll  charac¬ 
teristics  and  the  fact  that  these  Dutch  roll  characteristics  show  up  quite  smartly  in  rc  1 •  couldn't  track  a  bank 
angle  without  setting  up  a  lateral  PIO  and  the  fact  that  the  frequency  of  the  Dutch  roll  w.si  >0  high  that  I  didn't  stand 
a  chance  of  dampening  it  out  with  the  rudders. 

SPECIAL  PILOTING  TECHNIQUES 

I  had  to  fly  the  airplane  with  very  low  gain,  i.  really  didn't  take  much  of  a  gain  Increase  «.i  set  up  a  lateral 

PIO. 

FRIMARY  REASON  FOR  THE  PILOT  RATING 

I  didn't  feel  the  airplane  was  acceptable.  Certainly  I  was  unable  to  perform  the  mission  no  matt  r  how  hard 
I  worked  at  it.  I  never  felt  I  was  going  to  lose  control,  but  I  never  really  had  very  good  control,  I  was  no.*  able  to 
stop  the  lateral  PIO  if  I  really  went  aggressively  at  it,  but  I  could  relax  my  inputs  and  the  PIO  would  go  awv.  In 
turbulence,  best  effort  is  required  to  keep  the  airplane  somewhere  near  a  proper  performance,  but  only  a  moderate 
deterioration  in  an  already  poor  situation. 
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TURBULENCE-RATING' 


INlTIAtTIMPRESSIONfAND  GENERAL  COMMENTS 


There  were  quUetiarge  -slde  acceleration*  noticed,  -  particular  ly.rabout  the  pilot's 'head  and  shoulders  and, 
it  was  kind  of  Interestlngbecause  &e;  configuration  first  started. off,  and-  it.didn't  look  like  'it  wa  a  going to  be.a  real 
good  one,,  but  it  didn't. look'likeTt  waygoing  to  be  bad.  I  could  maneuver  the  airplane  around  the  skyandT'could  see 
that  it  had  a  fair  amount  of  adverse-yawi  but  it;lookep  Jike;T  could  keep  that  under  pbntrol  but  when  I.  got  to  the  bank 
angle  tracking  task. things' were}r.eaily.Md;,,and  I'couidn,t  figure  out  why. 


ABILITY  TO  TRIM 


Ability,  to  trim  was. quite. good, on  that  configuration,  better  than,  most, ,  both  laterally  and  directionally. 
The  lateral.trim  was  a  strong  function  of: the  directional  trim,  -a  little  bit  of  directional  requires  quite, a  bit  of  aileron 
•trim.  But  it’s  easy  to  accomplish,  ho  problems;  longitudinal  trim  was  okay, 

SELECTION,  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 


L'g  =  -375-deg/sec*-ln.\ 


fJggf  =  47;0. deg/sec*  rin. 


First  Lhld  to  go  up  quite.a  bit  on  the  rudder- sensitivity,  from  where  I’started,  in  order  to  be  able  to 
stand  a  chance  of  cot  rcinatlng.that  adverse  sideslip.  I  had  to  go  up  on  the  aileron  too,  but  it  was'obvlous  that  the 
higher  I  went  on  the,. a Heron,  die  more. sensitive  the  airplane  got  for  small  bank-angle  corrections.  So  rlght  in  the 
middle  of  all  this  I  juroped  qulte  substantially  down  getting  less  sensitive  on  ailerons:  while  still  doing. the  tracking 
task  to  see  if  that  made  much  of  a  difference  and  it  didn't  really  seem  to  help  my  problem.  So  on  the  ailerons,  I. 
selected  a  gearing  that  allowed  me  to  maneuver  the  airplane  quite  markedly;  but  I  did  end  up  with  considerable 


sensitivity  that  allowed  me  to  maneuver. the  airplane  quite  nicely  with  light  forces.  Rudder  forces,  still  a  little 
heavy,  but  if  I  got  the  rudders  any  lighter,  then  t  tended  to  overcontrol  the. sideslip.  So  the  displacements  were 
noticeable  on- the  rudders,  the  aileron  displacements  were  small  and  they  were  comfortable.  Control  harmony,  even 
with  the  heavier  rudders  was  okay. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Using  aileron  without  the  rudder,  there  was  adverse  sideslip  generated  and  the  airplane  had, a  rather  high 
frequency  oscillation  as  it  funded  to.center  itself,  but  it  was  a  very  still  airplane  and  it  was  damped,  it-wasn't  very 
lightly  damped  situation,  you'd  get' two  or  three  overshoots  before  the  thing, would  settle  down.  When  I  coordinated 
the  rudder,  it  would  noticeably  speed  up  the  roll  response  and  make  it  quite  a  bit  smoother  than  it  was  without 
coordinating.  Oscillatory  characteristics,  really  showed  up  in  the  tight  bank  angle  tracking  maneuver.  As  far  as 
maneuvering  and  coordination  requirements,  you  do  need  to  use  rudder  in  the  direction  of  turn  for  each  input.  A 
turn  generates  what -I  think  is  a  quite  noticeable  amount  of  sideslip. 

BANK  ANGLE  CONTROLLABILITY 

Ability  to  achieve  a  bank  angle  is  really  quite  poor  and  it  surprised  me.  In  a  tight  bank  angle  tracking 
task  where  I  had  quite  high  frequency  oscillations  about  that  bank  angle  I  could  also  feel  it  in  sideslip  and  with  quite 
large  side  accelerations  at  the  pilot  station. 

HEADING  CONTROLLABILITY 

Heading  control  was  no  problem,  I  could  get  the  airplane  pointed  pretty  much  where  I  wanted  to. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

My  performance  I  thought  was  unsatisfactory,  completely,  with  quite  rapid  bank  angle  oscillations  and 
with  a  large  amount  of  side  acceleration. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  the  random  disturbance  inputs  is  really  quite  noticeable.  Again,  with  the  large  side  accel¬ 
erations  that  accompany  this  configuration.  Then,  in  the  best  efforts  required  category  l  think  the  evaluation  task 
can  still  be  accomplished  to  the  degree  that  1  could  do  it  without  the  disturbance  but  really  it  was  quite  noticeable. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  okay,  probably  that  was  the  best  thing  about  the  configuration, 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  don't  feel  these  characteristics  as  I  see  them  are  suitable  for  the  fighter  mission.  I'm  not  sure  you'd 
ever  hit  anything  with  this  airplane,  but  your  bullets  might  spray  a  good  wide  pattern  coming  out  in  step  inputs  left 
and  right.  The  extreme  difficulty  with  the  bank  angle  tracking  capability  negates  using  this  airplane  in  the  air-to- 
air  mission.  In  the  air-to-ground,  *  think  you  would  have  severe  problems  with  the  turbulence  effects  and  I'm  not 
sure  you'd  ever  get  anything  on  target  there. 
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GOOD  features; 


You  couldmaneuver  the  airplane  abruptly,  you  could, roll  it,  and. I  gue*5.that5a:a  gbod'feature:. 


OBJECTIONABLE  FEATURES 


The  stVongest  objection  ia  the  quite  noticeable  oaciliation  in  bank  angle. wheh.ypu'track>ahk, angle  tightly., 
Another  major.objection  ia  the  quite  large  aide  accelerations  experienced  at  the.pilot  station  and^the  quite  large  and: 
rapidi  roll  wlthfth*  disturbance: input.  There  was.quite  a.  large,  amount  qf;adyerae;yawvgenerated-,with  a^roll  control 
input. 


SPECIAL  PILOTING  TECHNIQUES'  -.  s>. 

'*  '  ’» 

You  do  need  ^coordinate  with  the  rudder  in-.the  direction of  , turn  and,  you  kind  of, haye;to .rideout  these 
oscillations,  andtheyfre. quite  abeatlng'.with.-thethihg. 

,  .  t  l  '  ,  .  r  ,  >  -  ,  e  „ 

PRIMARY  REASON  FOR  THE  PILOT  RATING  '  '  *’ 

I  don't  think  these  are  acceptable  for  the  fighter  mission,  don't  really  think- controllability  is  a  problem, 
but. you  just  can't,  I  think,  do  the  mission  certainly  to  my  satisfaction. 


CONFIGURATION  13  ‘Ufa/l’fa  ="-0.08  PILOT  RATING  6  TURBULENCE  RATING  ,F 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

My  initial  Impression  was  that  it  was  going  to  be  probably  not  too  bad.  It  had  good  roll  performance, 
could  maneuver  the  airplane  around  quite  nicely.  As  it  turned  out  I  had  some  very  serlousjtracklng  problems  with- 
bank  angle  control  and  a  very  uncomfortable  airplane  around  disturbances,  particularly  in  the  roll  situation. 

ABILITY  TO  TRIM 

Ability  to  trim  I  thought  was  good  in  all  three  axes  -  no  problem. 


SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 


Lj.s  -  420  deg/sec1 -in. 


=  27.0  deg/sec1 -in. 


I  tried  to  go  up  on  the  aileron  because  I  wanted  to  get  a  little  more  roll  performance  and  Ionly  com¬ 
pounded  my  bank  angle  control  problems.  Backed  down  on  that  a  bit  and  it  helped  some  but  I  never  could  eliminate 
the  tendency  that  was  there  to  overshoot  and  oscillate  in  bank  angle.  There  was  a  hit  of  compromise  on  aileron’ 
gearing  just  to  help  eliminate  some  of  the  sensitivity  about  bank  angle,  about  precise  bank  angles.  On  the  rudder, 
the  airplane  seemed  to  be  initially  proverse  followed  by  adverse  with  a  little  adverse  coordination  helping  but  you 
could  get  av.-ay  without  coordinating  which  I  think  I  tended  to  do  for  the  most  part.  So  I  pretty  much  accepted  what 
rudder  I  had  because  rudder  didn't  play  a  significant  roll.  Forces  even  with  cutting  down  on  the  sensitivity  on  the 
ailerons  was  still  good.  They  were  still  light.  Rudder  forces  reasonable  as  I  sald  you  didn't  use  the  rudder  very 
much.  Harmony  in  general  was  good, 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

The  response  to  an  aileron  input  without  the  rudder  seemed  to  be  a  little  bit  of  proverse  yaw. followed 
by  adverse  yaw.  Trying  to  roll  the  airplane,  it  really  wanted  to  roll  up  on  you.  Sideslip  did  seem  to  carry  over 
Into  the  roll  rate  so  that  the  roll  rate  wasn't  as  smooth  as  I  would  have  liked.  Trying  to  coordinate  once  you  put 
in  the  initial  aileron  input,  it  seemed  to  help,  tended  to  speed  up  the  roll  quite  a  bit.  The  configuration  itself  did  not 
seem  to  be  oscillatory,  however,  the  pilot  airplane  combination  for  a  tight  bank  angle  tracking  seemed  to  be 
oscillatory.  Manuevering  coordination  requirements  -  hard  to  say.  I  think  I  did  end  up  with  a  combination  of  not 
coordinating  or  coordinating  in  the  adverse  direction. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  control  is  the  worse  part  of  the  configuration.  The  more  aggressively  you  fly  the  airplane 
the  poorer  your  bank  angle  control  seems  to  get.  There  is  a  quite  marked  tendency  to  overcontrol  in  bank  angle 
and  to  set  up  small  oscillations  about  a  given  bank  angle. 

HEADING  CONTROLLABILITY 

Heading  control  it,  good.  The  oscillations  didn't  seem  to  be  very  fast.  Sideslip  generated  didn't  seem  to 
be  large  so  that  the  heading  control  wasn't  all  that  bad, 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Bank  angle  tracking  performance.  My  performance  was  only  fair.  You  will  probably  be  able  to  see  from 
your  records  the  tendency  to  overcontrol  and  oscillate  in  bank  angle.  The  biggest  problems  1  think  were  just  those 
two. 
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•RESPONSE  TO:  DISTURBANCE  INPUTS 

Response  to  d  i  s  turban c e  inputs -  was- reaU'ydramaticfor 'this  configuration.  They  coippounded  my  roil' 
control  problems  ./the  airplane  had  tome  sharp  (feeling)  inputs.  The'  side  accelerations. wiere/quite:no^ceable.‘ in 
the  cockpit;  The-response  to  disturbance  inputs  was  I  think  really.adegrading  factor  on  th  is  configuration;  - 

LONGITUblNAL'fcfrA'RACTERlSTiCS  ’  *•  ' >'  •  -  -  -  -  " 

-  «•,/!,•<•  ■  *’  .  ...  -  ^  /r-  ,  *  . 

.  ,>j.  ’ 'i^jngitudihal  hahdnhg'quali'tios'did  not'degfade'or'detract'frdm  the  lateral-direction:.!1,  evaluation.  They, 
were  good.  *'  '  ■ 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION;-  -  '  •  ••  <• 

,  .1  e  ■chara'cterislics  are  margiha’lly  acceptable-'for  the ‘fighter  mission.  Primarily  'because  tef.r.ve-big 

factors  i  one  the  poor  bank  angle  control,  the  tendency  to'  oscillate  about- arid' the  inability  to.be- real  precise  with'  ‘  - 
bank  angle.  The  other  is  the  quite  large  random  disturbance, inputs-that  show  up  quite  markedly  in  thelateral. 
Air-to-ground  I  think  that  the  turbulence,  response  would  really  be  a  degrading  factor  on  the  air-to-ground  role  where 
there  is. a  very  good. chance  of  encountering  turbulence.  ; 

GOOD.FEATURES  . 

The  airplane  wan  a  quite  maneuverable  airplane.  You  could  really  swing  thai  airplane  around' in  the  sky. 

OBJECTIONABLE  FEATURES- •  -  .... 

■The  poor-bank  angle  control,  the  inability.- to  be, precise,  and,  the,  tendency  to. oscillate  at  bank-angle.-  , 
Another  major  objection  is  the  very  sharp" response  to  turbulence  or  disturbance  injputs  and  the  quite  large  side 
accelerations  experienced  from  the  cockpit. 

SPEClAL'PILOTINGTECHNIQUES  ’  ' 

You  could  get  along  without  coordinating  and  adverse  coordination  did  seern  to  help, 

PRIMARY  RE,. -’ON  FOR  THE  PILOT  RATING 

These  characteristics  that  I  have  mentioned  are  certainly  very  objectionable.  I  think  you  could  possibly 
get  along  with  them  but  extensive  pilot  compensation  is  required.  Turbulence' really  falls  in  the' "best  efforts 
required".  I  think  there  is  major  deterioration. in  task  performance. 


.  t 

CONFIGURATION  .13  =  -  0;04  .PILOT  RATING  4  TURBULENCE  RATING  E 

INITIAL  DEPRESSION.  AND, GENERAL  COMMENTS^  ,  • 

Initial  impression  of  that  configuration  y/as  that  I  was  going. to  like  it  very  much.  That  impr.ession  lasted, 
most  of  the  flight  until  .we  , did  the  turbulence.  Then  the  turbulence  made  me  think  that  I  didn't  like  it, quite  as  much 
as  I  did  without  the  turbulence. 

ABILITY  TO  TRIM 

The  ability. to  trlm.on  that  one  was  pretty  good.  The  directional  was  a  little  better  than  the  lateral  and 
the  longitudinal  was  good,  trim  was  not  a  significant  problem. 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

=  532  deg/sec* -in.  ,yfe>>  r  24.0  deg/secl-in. 

I  started  out  v  th  a  quite  large,  light  sensitivity  on  the  ailerons  and  ended  up  having  to  back  down  on  that 
bcc  iuoe  1  was  overcontrolling  the  airplane.  It  wasn't  because  of  any  airplane  dynamics,,, I. think  l  just  selected.lt  (oo 
high,  so  I  really  don't  think  that's  a  compromise.  The  rudder,  there  was  adverse  yaw  associated  with  that  configura¬ 
tion.  ’-ad  to  boost  the  rudder  up  from  what  we  started  out  with  just  to  get  the  forces  a  little  more  comfortable.  So 
the  p  eron  rudder, forces  were  good,  the  ailerons  were  light,  displacements  ,were.  small  in  tank,  control  harmony 
was  ^ood. 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Using  aileron  without  the  rudder,  a  bit  of  adverse  yaw  was  associated  with  the  configuration,  it  wasn't 
excessive,  it  was  however  a  spillover  of  the  sideslip  in  the  roll  control  and  although  it  wasn't  really  smooth,  it  was 
okay.  Coordinating  the  configuration  tended  to  speed  up  the  roll  ».  bit,  coordination  wasn't  really  difficult  to  do; 
although  the  sideslip  that  was  generated  wasn\  lirgc  did  help  to  coordinate  the  airplane.  As  far  as  oscillatory 
characteristics  are  concerned,  the  airplane  seemed  to  be  pretty  well  damped  in  the  Dutch  roll  so  no  oscillations 
Involved  until  we  got  into  turbulence.  Maneuvering  coordination  requirements,  coordination  was  required  in  the 
normal  direction  and  wasn't  too  difficult  to  accomplish  but  you  had  to  do  it  all  the  time. 


BANK  ANGLE  CONTROLLABILITY  - 

Bank  angle  control  I.thought  was  good.  A  little  bit  of. tendency  toovercontroLwas  based  prima r ily, onmy 
aggression  with  .the  configuration  rather,  than.airplane  dynamics. 

HEADING. CONTROLLABILITY 

,  '  ‘  ' '  ,  _  t  .  s. 

The  heading  control  was’ good,; degraded  somewhat  in. the  turbulence; because, the  nose  reaUympyed  back, 
and  -'forth'  quite  rapidly.,  Quite  large  side  accelerations  are  experienced  at  the.pilot's.statiqn,  .reaching  giga  ntic.  pro¬ 
portions 'during  the  turbulence;  .  ■  i.  " 

BANK  ANGLE  COMMAND  TRACKING  TASK-  . 

Bank  angle  tracking  task  performance  I  thought  was  good..  No  problems  encqunteredthere.  What  little 
bit  of  overshoot  you  saw  I  think  was  primarily  due  to  my  aggression. 

RESPONSE  TO  DISTURBANCE  INPUTS  - 

Response  to  disturbance  was  about  the  worst  thing  about  the  configuration,  the  airplane  was  quite 
resnonsive  in  roli  and  sideslip  both  so  that  the  pilot  really  gets  jostled  around.  I  thinkit's  been  i n  the  best  efforts- 
required  with  a  moderate  deterioration  in  task  performance  because  of  the  quite  rapid  and  crisp  roll  in  sideslip 
response. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good.  Didn't  interfere  with  or  degrade  the  lateral-directional 

evaluation. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I-thlnkthey  are  acceptable,  I  think  they  are  satisfactory,  I  liked  it, very  much  without  the  random  distur¬ 
bance,  liked  it  less  with  the  disturbance.  In  the  air-to-air  role  I  think  good  roll  performance  and. good  bank  angle 
control  Is  a  plus  and  the  turbulence  I  think  you've  got  more  difficult  problems  because  of  the  large  side  accelerations 
and  the  crisp  roll  control.  Air-to-ground  1  think  is  a  problem  because  of  the  turbulence. 

GOOD  FEATURES 

T  like  the  roll  control,  I  like  the  good  control  of  bank  angle  that  I  had,  I  like  the  maneuverability.  1  like 
the  fact  that  the  sideslip  that  was  generated  was  in  the  normal  direction  and  that  coordination  wasn’t  difficult 
to  achieve. 

OBJECTIONABLE  FEATURES 

The  crisp  roll  and  sideslip  response  to  the  random  disturbance  inputs  is  certainly  objectionable,  I  think 
degrading  the  characteristics  a  bit. 


SPECIAL  PILOTING  TECHNIQUES 

Normal  coordination  is  required  for  mild  inputs;  if  you  don't  make  them  sideslip  Isn't  going  to  be  any 
problem  but  it  sure  makes  life  a  little  more  comfortable  If  you  do  coordinate  the  rudder  with  the  roll. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  the  airplane  is  acceptable.  That  is  a  problem,  I  really  liked  it  out  of  turbulence  but  the  turbu¬ 
lence  is  certainly  annoying  to  say  the  least.  Okay,  I  think  because  of  the  turbulence  response  per  se,  that  it's  not 
satisfactory,  certainly  the  turbulence  is  more  than  just  annoying. 


CONFIGURATION  13  NSAifc„s  PILOT  RATING  2  TURBULENCE  RATING  C 

INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 

That  was  a  good  one.  Initial  impression  was  that  it  would  be  good  and  it  was  confirmed  that  it  would  be 
good  through  the  evaluation. 

ABILITY  TO  TRIM 

Ability  to  trim  was  good  lateral-directional  and  longitudinal, 

SELECTION  OF  AILERON  AND  RUDDER  CONTROL  SENSITIVITIES 

L>'sAi  -  490  deg/sec*  -in.  =  35. 5  deg/sec* -in. 

No  compromises  whatsoever  involved.  I  could  select  the  ailerons  as  light  as  I  wanted  and  did  just  that, 
selecting  for  my  personal  preference  a  nice  light  aileron  force  gradient.  Rudder,  there  was  a  small  amount  of 
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adv2rse:yaw,;,80  when  1  started  out  on  the  rudder  I  bad  to  lighten  up  the.forces  so  that  i.couid  coordinate  a. little,- bit; 
of  sideslip.  Forces  wereilight,.  displacements  small,  control  harmony,  was  gopci:  ,  .J  ,  \  y,. 

airpfane?resp6nsb *TO.:Pii.o,TjiNPUTs.  '  ->  -  -  ..  •  :  -  ...  < ....  .  '-V  - 

,  .  ‘  .  !  ,  "A  tij-  . zv .  ■- 

The . responsetd  aileron  input  without  the. rudder;,  smooth  roll  respohse.andja  slight  amount  of  adverse 
yaw;  I'.m  not.surezwhiether  that  was  dvie  to  the  aileron' input  or  to, the  roll  input ibut-it  was  jthere.  Coordina.tlhgjwith^af 
little  bit  of  rudder ,didn't:seem  to  make  much  difference  in  the  shape  or.the  feel  of  the  response  and  it. turned  out 
that  I  could  fly^the  airpla'ne'pfettyzweirwithout  coordinating  the  sideslip  and'it  neyerjgotivery  large;  Nq>oscillatory. 
characteristics  to  speak  of; "  'ThezDutch. roll  seemed  to; he  wel  damped;  WhateveriPutch;rbll  that;I*faw,,weht,.avvay  , 
very  quickly.-  During  maneuvering  there  was. a  slight  requirement  for  coordination  in.the  propersdiiectionJbutVitjwas 
very  easy  to  accomplish  and  very  Tittle  tendency-on  my.  part  to'overcontrol.  I  flew,  the  aifplane.witnojt.cpordinating,. 
the.small  sideslips'  ’that  were  there,  didn't seem'  tocause  much  ofa  problem.  >.  '%  „  *,  ••  a. 

bank  "Angle  co^TRbEtApiLi'fi1  -  ■ 

Bank  angle  control  was  good.  No  problem  whatsoever.  Aggressively  and  rapidly  rolling  to  a. given  bank, 
angle  and  stoppihg  was  not  difficult.  Smallovershoots  that  I  did  get, were  primarilyjust  my  ovef controlling  rather;.  . 
than  some  of.the.airplane  characteristics.. 


HEADING  CONTRCLDABILITV  .•  ..... 

\  ’  *  ",  ‘  »».,  ”  T  It. 

Heading  control  was  good.  Very  little  oscillation  so  that  the  heading  was  pretty,  much, timed  to ;the»bank 
angle  and  my  ability  to  roll  the  airplane  wings  level  or  to  any  degree  of  bank  that  I  wished. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

,1  think  that  my  performance  was  good,  It  was  easy  to  perform.-  There  were  ho  problems  encountered. 
RESPONSE  TO  DISTURBANCE  INPUTS 

’HereT  had  a  little  bit  more  of  a  -sideslip-  respohse:than  Iwas  expecting  to>see  and  in  general  1  thought 
that  the  random  disturbance  inputs  were  a  little  bit  larger  than  what  I  had  expected  for  this  particular  configuration.' 
They  weren't  adegrading' factor. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  did  not  interfere  with  the  evaluation  and  were  good. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  that  these  characteristics  were  quite  well  suited  to  the  air-to-air  mission.  I  liked, the  fact  that- 1 
had  good  roll  performance  and  good  smooth  roll  control  and  I  could  stop  the  bank  angle  pretty,  much.where  I  wanted 
to.  And  likewise  for  the  air-to-ground  role.  I  think  that  well  damped  Dutch  roll  is  particularly  well  suited  to  flying 
the  airplane  through  turbulence  in  the  air-to-ground  mission.  No  special  problems  in  either  of  those  two  missions. 

GOOD  FEATURES 

The  smooth  roll  control,  the  requirement  for  a  little  coordination  and  the  fact  that  a  llttle  coordination 
was  required  in  the  proper  direction.  My  ability  to  fly  the  airplane  aggressively  without  setting  up  any  oscillatory 
characteristics  and  that  if  was  in  general  a  very  good  smooth  flying  airplane  lateral-directlonally. 

OBJECTIONABLE  FEATURES 

A  minor  one  I  would  like  to  mention  and  that's  a  fact  I  prefer  to  fly  the  airplane  without  having  to 
coordinate  with  the  rudder  andthis  does  require  a  little  bit  of  rudder  coordination, 

SPECIAL  PILOTING  TECHNIQUES 

No  special  piloting  techniques. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

I  think  U  is  acceptable  and  satisfactory  as  it  stands, pilot  compensation  really  not  a  factor.  I  want  to 
mention  that  I  didn't  have  to  coordinate,  but  coordination  when  it  was  made  was  in  the  proper  direction.  There  was 


mention  that  I  didn't  have  to  coordinate,  but  coordination  when  it  was  made  was  in  the  proper  direction 
a  minor  deterioration  of  my  ability  to  perform  the  task  in  the  presence  of  random  disturbances. 


CONFIGURATION  13  NttJ~SAS  =  +  0.05  PILOT  RATING  5  TURBULENCE 


RATING 


INITIAL  IMPRESSION  AND  GENERAL  COMMENTS 


Initial  impression  was,  it  really  is  great,  it  sure  does  .have  great  roll  capability.  You  could  roll  the 
airplane  around  with  very  little  coordination  requirement.  I  had  a  bit  of  a  problem  in  the  bank  angle  tracking, 
tendency  to  overshoot  and  overcontrol  and  set  up  a  small  oscillation  wnen  controlling  bank  angle. 
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ABILITY  TO  TRIM  '•  ' 

Laterally  . trim  wasn't' very  good;  Directionalseemed  to  be  quitegood.  Hadsome  difficulty  with. the 
lateral  trim  in  keeping  the  wings'level.  Longitudinal  trim  was,.okay,  didn'tcreate  any;problems,th«;re; 

SELECTION  OF  AILERON  AND-RUDDER  CONTROL  SENSITIVITIES 

(rSia  =  370  deg/sec* -in.-  .  ,  ^Sgp  =  2510  deg/s'ec2 -in.  •  - 

Aileron  gear  selection,  no  compromises  involved. the  re,  simply,,  a  matter-'of  getting,  nicellight  forces  like., 
I  like  to  do  the  job.  Had  real  good  roll  performance  and  sideslip  wasn’ta  major  factor  so  that  a  matter  of  selecting 
sensitivity  there  was  just, compatible  with  having  nice, smooth  light  control  forces.  The  forces  were  light,  the  dis¬ 
placements  were, small., 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS 

Airplane  response  to. pilot  inputs,  aileron  input  developed  a  nice  smooth  roll  rate.  Looked  like  to  me 
initially  on  the,  sideslip,  a., little. proverse  yaw  followed  by  a  little  adverse  yaw,  but  the  sideslip  excursionsnever 
were  very  great.  A  little  coordination  was  required  in  the  adverse  direction,  but  y  .  can  fly  the  airplane  pretty 
well  without  coordinating  at  all.  If  you  did  coordinate,  you  had  to  watch  it  initially  oryou  could  really  speed  up  the 
roll  rate  even  faster  than  it  already  was.  There  was  a  little  bit  of  a. tendency. to. oscillate. in. bank  angle,  very  little 
tendency  to  oscillate  in  sideslip  or  at  least  to  a  degree  that  I  could  see,  but  the  bahk'ahgle  oscillations  tended  to  be 
coupled  with  the  pilot-airplane  combination  rather^than  by  the  airplane, by. itself.  Coordination  required  during 
maneuvering  was  small,  not  very  much  required.  V/hat  little  bit  I  did  end  up  using  tended  to  be  more  in  the  adverse 
direction  and  more,,  a  requirement  during  a  steady  turn  rather  than  a  maneuvering  coordination  requirement. 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  controllability  was  a  problem.  I  mentioned  that  the  airplane  had  real  good  roll  performance. 
I  really  fling  the  airplane  around  so  likely  1  was  really  flying  the  airplane  quite  aggressively,  but  .in  bank  angle, 
there  was  a  tendency  to  overshoot  and  get  a  2  or  3  cycle  oscillation  going  before  it  settled  down  when  I  did. things 
abruptly  or  did  them  aggressively.  When  I  flew  the  airplane  a  little  smoother,  1  could  cut  down  the  number  of 
oscillations.  So  that  presents  a  bit  of  a  problem  for  me  as  to  whether  or  not  I'm  creating  the  problem. 

HEADING  CONTROLLABILITY 

Heading  control  was  no  problem.  The  Dutch  roll  was  very  high  frequency,  it's  a  very  still  airplane. 

BANK  ANGLE  COMMAND  TRACKING  TASK  ( 

On  the  bank  angle  tracking  task,  I  had  similar  problems  as  I  mentioned  with  initial  bank  angle  control. 
Tendency  to  overshoot  and  get  a  1  or  Z  cycle  oscillation  before  the  thing  settled  down  on  the  bank  angle.  Sideslip, 
no  factor,  no  other  problems  involved. 

RESPONSE  TO  DISTURBANCE  INPUTS 

Response  to  disturbance  inputs,  quite  dramatic,  particularly  in  roll,  very  abrupt,  creates  a  lot  of  side 
acceleration  at  the  pilot  station,  primarily  my  head  and  it's  quite  uncomfortable.  Sc  1  would  say  that's  in  the  best 
efforts  required  with  moderate  deterioration  in  performance  in  turbulence. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  handling  qualities  were  good  and  didn't  detract  or  degrade  the  lateral-directional  evaluation, 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 

I  think  that  the  characteristics  that  I've  seen  are  probably  acceptable.  They're  not  satisfactory  because 
of  the  poor  bank  control  and  the  response  to  the  random  disturbance  in  roll.  Air-to-air,  I  think  you've  got  real  good 
performance  here.  Somewhat  degraded  bank  angle  tracking  capability  so  that  that's  the  reason  it's  not  satisfactory 
in  the  air-to-air  role.  Air-to-ground,  I  think  the  rapid  and  very  crisp  roll  response  to  disturbance  inputs  would 
really  be  a  factor  in  trying  to  attack  a  ground  target  in  turbulence, 

GOOD  FEATURES 

The  roll  performance  is  really  great  and  the  lack  of  sideslip  generated  is  quite  good. 

OBJECTIONABLE  FEATURES 

The  tendency  to  overshoot  and  oscillate  in  bank  angle,  cutting  down  my  bank  angle  tracking  performance, 

I  think  It  objectionable  and  1  think  that  very  crisp  rapid  roll  response  to  a  disturbance  input  is  a  quite  large  objection 
alio, 

SPECIAL  PILOTING  TECHNIQUES 

You  could  fly  the  airplane  without  coordination  if  you  wish,  however  a  very  slight  amount  of  adverse 
coordination  teemed  to  help. 
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PRIMARY.^REASON-FOR  THEiPILOT  RATING  .  -  ,  ;\w\. 

'  -r don't  think.  theairplane.is>satiBfact6ry,>however,,I;do;feel  it'.s . acceptable.-  I  think  those.  two  objections 
that  I  had  are  certaihly  moderate.-,  ..  .  *  •  ,  .v.  •  ■ 


CONFIGURATION  13  =  +  0.12:  PILOT  RATING  -8»  ‘  TURBULENCE  RATiNG  F 

INITIAL  IMP^KSION'ANp  CiENERAii'COhlMENT^' '  '  *  ''  ’  •  v"  .‘  . 

Initial  impression  of.that  configuration  was  that  it  wasgoingto  be' an. impossible  configuration. because 
it. was. very  difficult  to  fly.  the  airplane  even  straight  and  leyerorin  a  constant  banked  turn  without’ setting  up  big, 
quite- significant  and  fairly.Ihigh  frequency  pilot-inducedjDscillatibns.  ,  ■  -i 

ABILITY  TO!  TRIM  .  .  . , 

Ability  to  trim  was  somewhat  degraded'in  thelateral..  Directionai  was  better  than  thelateral.  'Longitu^ 
dinal  was;  good!  Trim  riot  really. 'considered  a  .facTor.,  ,  ’  *  '•  , 

selection  of'jaileron.and:  RUDDER  CONTROL  SENSITIVITIES  ■  ‘ 

'Jbf-  =  370.'deg/secf  -in.  t<Jjgp 'jr'Zi.O  deg/ sec*  ±  in.'/ 

On  the  aileron,  I'ha'd  to  back  down  from  what  we'  started  out  with'  in  an  attempt  to  try  to.cut'down  the 
tendency  to  PIO  laterally.  Even  that  didn't  seem  to  help.  It  looked  like  one  of  those  configurations. where. aileron, 
sensitivity  was  not  enough,  felt  too  much  either  way.  But,  with  the  lower  sensitivity  there  .waa  less  of  a  tendency  to 
PIO  than  with  the  higher.  Forces,  even  at  that,  were  light.  The  rudder  wasn't  required,  very. Tittle  sideslip  seemed 
to’be  generated  and  it  looked  like  it  was  proverse  yaw  but  not  enough  that  I  had  to  coofdinaie  so  I- really  didn't  select 
a  rudder,  gearing.  The  number  yoiiVe  got  is,  simply  what  we;,started  out  with.  D l'splac emunts  weres ma  11,  control' 
harmony  was,  good.  '  ’  "  ’  _  ‘  , 

AIRPLANE  RESPONSE  TO  PILOT  INPUTS  '  1  •  ' 

Aileron-only  resulted  in  a  little  bit  of  sideslip  generated.  There's  quite  a  bit  of  roll* Tate  generated  and 
really  it  wasn't  much  I  could  say  about  it.  1  couldn't  coordinate  the  sideslip  so  it  didn't  make  any  difference  whether 
I  used  rudder  or  not.  Very  high  frequency  Dutch  roll,  reasonably  damped,  seemed  tci  be' a  high  roll  to  sideslip  ratio. 
The  airplane  is  quite  oscillatory  in  turbulence,  it's  also  quite  oscillatory  any  time  the  pilot  tends, to. do  anylkind.of 
bank  angle  tracking,  including  flying  straight  and  level.  Maneuvering  coordination  requirements  were  nil.-  The 
Dutch  roll  was  fast  enough  and  sideslip  small  enough  that  I  couldn't  begin  to  coordinate  it, 

BANK  ANGLE  CONTROLLABILITY 

Bank  angle  controllability  is  unacceptable.  You  can't  even  fly  normal  30  to  60'  banked  turns  without 
setting  up  a  pilot-induced  oscillation,  however,  you  can  stop  the  oscillation,  just  ease  up  and  stop  tracking  and  let 
the  airplane  seeks  its  own  bank  angle. 

HEADING  CONTROLLABILITY 

Heading  control  is  a  function  of  the  bank  angle  control  because  you  can't  stoj>  the  airplane  where. you 
want  to.  Once  you  get  it  pointed  in  a  given  direction,  it  will  stay  there.  But  getting  to  a  particular  heading  is 
difficult. 

BANK  ANGLE  COMMAND  TRACKING  TASK 

Bank  angle  tracking  task  performance  was  extremely  poor.  One  continuous  pilot  induced  oscillation  in 
roll  as  I  attempted  to  track  bank  angle. 

RESPONSE  TO  DISTURBANCE  INPUTS  1 

Response  to  disturbance  inputs  is  quite  noticeable,  in  both  the  roll  and  sideslip  modes.  Turbulence 
really  makes  things  worse.  I  think  that  there's  a  major  deterioration. 

LONGITUDINAL  CHARACTERISTICS 

Longitudinal  is  okay,  not  a  factor. 

SUITABILITY  OF  THE  AIRPLANE  CHARACTERISTICS  FOR  THE  FIGHTER  MISSION 


These  characteristics  are  completely  unacceptable  and  1  think  you'd  end  in  a  controllability  situation 
because  as  you  try  to  do  the  mission,  you  set  up  quite  significant  pilot-induced  oscillations.  Air-to-ground  role, 
the  turbulence  and  the  pilot-induced  oscillations  would  prevent  you  from  performing  the  task. 
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GOOD  FEATURES 

The  roll  maneuverability- is  really  tremendous  if  that's  ail  you  ti'ant-to'.do. 

OBJECTIONABLE  FEATURES 

The  continuous  pilot-induced  oscillation  as  one  attempts  to. track  bank  angles  is  certainly  objectionable. 
The  turbulence  response  is  objectionable  and  it's  objectionable  that  you  can't  perform  the  mission  per  so. 

SPECIAL  PILOTING  TECHNIQUES 

You  have  to  fly  the  airplane  with  very  low  gain,  as  you  approach  a  bank  angle,  you  just  almost  have  to 
ease  up  on  the  controls  in  order  for  the  bank  angle  to  seek  some  nominal  value. 

PRIMARY  REASON  FOR  THE  PILOT  RATING 

1  think  the  airplane  is  unacceptable.  I  think  we're  down  into  the  controllability,  problem.  I  don't  think 
more  than  considerable  pilot  compensation  is  required. 
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